


1991 TRANSPORTATION RESEARCH BOARD EXECUTIVE COMMITTEE

Chairman: C. MICHAEL WALTON, Bess Harris Jones Centennial Professor of Natural Resource Pol-
icy Studies and Chairman, Department of Civil Engineering, The University of Texas at Austin

Vice Chairman: WILLIAM W. MILLAR, Executive Director, Port Authority of Allegheny County,
Pittsburgh, Pennsylvania

Executive Director: THOMAS B. DEEN, Transportation Research Board

GILBERT E. CARMICHAEL, Administrator, Federal Railroad Administration,
U.S. Department of Transportation (ex officio)

BRIAN W. CLYMER, Administrator, Urban Mass Transportation Administration,
U.S. Department of Transportation (ex officio)

JERRY R. CURRY, Administrator, Nationa) Highway Traffic Safety Administration,
U.S. Department of Transportation (ex officio)

TRAVIS P. DUNGAN, Administrator, Research and Special Programs Administration,
U.S. Department of Transportation (ex officio)

FRANCIS B. FRANCOIS, Executive Director, American Association of State Highway and Transpor-
tation Officials, Washington, D.C. (ex officio)

JOHN GRAY, President, National Asphalt Pavement Association, Lanham, Maryland (ex officio)

THOMAS H. HANNA, President and CEO, Motor Vehicle Manutacturers Association of the United
States, Inc., Detroit, Michigan (ex officio)

BARRY L. HARRIS, Acting Administrator, Federal Aviation Administration.,
U.S. Department of Transportation (ex otficio)

LT. GEN. HENRY J. HATCH, Chief of Enginecrs and Commander. U.S. Army Corps of Engincers,
Washington, D.C. (ex officio)

THOMAS D. LARSON, Administrator, Federal Highway Administration, U.S. Department of Trans-
portation (ex officio)

CAPT. WARREN G. LEBACK, Administrator. Maritime Administration, U.S. Department of Trans-
portation (ex officio)

GEORGE H. WAY, JR., Vice President, Rescarch and Test Department, Association of American
Railroads, Washington, D.C. (ex officio)

ROBERT J. AARONSON, President, Air Transport Association of America, Washington, D.C.

JAMES M. BEGGS, Chairman, SPACEHAB, Inc. (former Administrator. National Acronautics and
Space Administration), Washington, D.C.

J. RON BRINSON, President and CEQO, Board of Commissioners of the Port of New Orleans,
Louisiana

L. GARY BYRD, Consultant, Alexandria, Virginia

A. RAY CHAMBERLAIN, Executive Director, Colorado Department of Transportation, Denver

L. STANLEY CRANE, (former Chairman and CEO, Consolidated Rail Corporation), Gladwyne,
Pennsylvania

JAMES C. DELONG, Director of Aviation, Philadelphia International Airport, Pennsylvania

RANDY DOI, Vice President and Director, IVHS Strategic Business Unit, Motorola Inc.. Northbrook.
[llinois

S. EARL DOVE, President, Earl Dove Company (former Chairman, AAA Cooper Transportation).
Dothan, Alabama

LOUIS J. GAMBACCINI, General Manager, Southeastern Pennsylvania Transportation Authority
(SEPTA). Philadelphia (Past Chairman, 1989)

THOMAS J. HARRELSON, Sccretary, North Carolina Department of Transportation, Raleigh

KERMIT H. JUSTICE, Secretary. State of Delaware Department of Transportation, Dover

LESTER P. LAMM, President. Highway Users Federation, Washington, D.C.

DENMAN K. MCNEAR, Vice Chairman, Rio Grande Industries, San Francisco. California

ADOLF D. MAY, JR., Professor and Vice-Chair, University of California Institute of
Transportation Studics, Berkeley

WAYNE MURI, Chicf Engineer, Missouri Highway and Transportation Department, Jefferson City
(Past Chairman, 1990)

ARNOLD W. OLIVER, Executive Director. CEO, Texas Department of Transportation. Austin. Texas

JOHN H. RILEY, Chief of Statf. Governor’s Office. St. Paul. Minnesota

DELLA M. ROY, Professor of Materials Science, Pennsylvania State University, University Park

JOSEPH M. SUSSMAN, I. R. East Professor of Engineering. Massachusetts Institute of Technology.
Cambrnidge

JOHN R. TABB, Dircctor. Mississippi State Highway Department. Jackson

FRANKLIN E. WHITE, Commissioner, New York State Department of Transportation. Albany

JULJAN WOLPERT, Henry G. Bryant Professor of Geography. Public Aftairs and Urban Planning.
Woodrow Wilson Schoot of Public and International Affairs. Princeton University. New Jersey



Special Report 234

Data

for

Decisions

Requirements for
National
Transportation
Policy Making

Transportation Research Board
National Research Council
Washington, D.C. 1992



Transportation Research Board Special Report 234

Subscriber Category
IA planning and administration

Transportation Research Board publications are available by ordering directly from
TRB. They may also be obtained on a regular basis through organizational or individ-
ual affiliation with TRB; affiliates or library subscribers are eligible for substantial
discounts. For further information, write to the Transportation Research Board, Na-
tional Research Council, 2101 Constitution Avenue, N.W., Washington, D.C. 20418.

Printed in the United States of America

NOTICE: The project that is the subject of this report was approved by the Governing
Board of the National Research Council, whose members are drawn from the councils
of the National Academy of Sciences, the National Academy of Engineering, and the
Institute of Medicine. The members of the committee responsible for the report were
chosen for their special competencies and with regard for appropriate balance.

This report has been reviewed by a group other than the authors according to the
procedures approved by a Report Review Committee consisting of members of the
National Academy of Sciences, the National Academy of Engineering, and the Insti-
tute of Medicine.

This report was sponsored by the Federal Highway Administration of the U.S.
Department of Transportation.

Library of Congress Cataloging-in-Publication Data

Data for decisions: requirements for national transportation policy making.
p. cm. — (Special report ; 234)
Includes bibliographical references.
ISBN 0-309-05156-8
1. Transportation—United States—Information services.
2. Transportation—United States—Planning—Decision
making. 3. Transportation and state—United States. 4. United States.
Dept. of Transportation. 1. National Research Council (U.S.).
Transportation Research Board. II. Series: Special report (National
Research Council (U.S.). Transportation Research Board) ; 234.
HE206.2.D38 1992
388'.068—dc20 91-44560
CIP

Cover design: Diane L. Ross



Committee for the Study of Strategic
Transportation Data Needs

LiLiiaN C. LiBurD1, Chair, The Port Authority of New York and New Jersey,
New York, New York

BriaN J. L. BErry, The University of Texas at Dallas, Richardson

JosepH W. DuncaN, The Dun & Bradstreet Corporation, New York, New York

GaRry R. FauTH, Charles River Associates, Inc., Boston, Massachusetts

DoucLas C. FRECHTLING, Consultant, Bethesda, Maryland

RICHARD S. GorLaszEwskl, Gellman Research Associates, Inc.,
Jenkintown, Pennsylvania

GEORGE E. HALL, Base Line Data Corporation, Washington, D.C.

WiLLiaM B. JounsToN, Hudson Institute, Washington, D.C.

RonALD F. KIrBY, Metropolitan Washington Council of Governments,
Washington, D.C.

EpitH B. PaGE, Office of Technology Assessment, U.S. Congress

OLGA J. PENDLETON, Texas Transportation Institute, College Station

HENRY L. PEYREBRUNE, New York State Department of Transportation, Albany

THEODORE H. POISTER, Georgia State University, Atlanta

JENIFER WISHART, Hickling Corporation, Silver Spring, Maryland

Liaison Representatives
T.D. CoLLiNswORTH, Military Traffic Management Command,
U.S. Department of Defense
VIRGINIA DE WOLF, National Research Council, Washington, D.C.
ARLENE L. Dierz, U.S. Army Corps of Engineers, U.S. Department of Defense
RicHARD R. JoHN, Volpe National Transportation Systems Center, Research and
Special Programs Administration, U.S. Department of Transportation
RoLr R. ScumITT, Project Manager, National Transportation Policy Team,
U.S. Department of Transportation
CHARLES A. WAITE, U.S. Bureau of the Census
GEORGE F. WIGGERS, Office of the Secretary, U.S. Department of Transportation

Transportation Research Board Staff

RoOBERT E. SKINNER, JR., Director for Special Projects
Nancy P. HUMPHREY, Project Manager

JaMEs A. ScotT, Division A Liaison

NANCY A. ACKERMAN, Director of Publications
LUANNE CRAYTON, Assistant Editor

Consultant
ALAN E. PISARSKI



Preface

Data provide critical input for informed decision making, but they
rarely have a champion. Because they are viewed as support for other
essential activities, data are often not accorded high visibility or prior-
ity in budget allocations. Transportation data are no exception. When
U.S. Department of Transportation (DOT) Secretary Samuel Skinner
launched a strategic planning process in 1989 to assess the future
direction of transportation activities, he found significant deficiencies
in the data needed to characterize the use and performance of the
nation’s transportation system.

Fortunately, momentum for change is building. Since this report
was completed, the U.S. Congress passed legislation reauthorizing
surface transportation programs. The bill provides for creation of a
new Bureau of Transportation Statistics within DOT with a mandate to
improve the quality and comparability of transportation data. Secretary
Skinner has already committed to the development of a permanent
strategic planning capability at DOT and has taken initial steps to
strengthen the department’s data programs to support his role as chief
advisor on national transportation policies.

As part of this initiative, the secretary requested and funded this
study to provide an independent assessment of the data needed for
national transportation decision making and the institutional changes
required within the department to ensure that a permanent data capa-
bility is established. To carry out these tasks, the Transportation Re-
search Board of the National Research Council formed a study
committee under the leadership of Lillian C. Liburdi, Director of the
Port Department of The Port Authority of New York and New Jersey.
The committee included 14 experts on transportation policy and im-
pacts, data management and statistics, and information technology;
committee members represented major providers and users of transpor-
tation data in state and local government and the private sector. The
findings and recommendations of the committee’s study are pre-
sented here.

Nancy Humphrey managed the study, and with the assistance and
advice of Alan Pisarski, consultant to the project, drafted the final
report under the guidance of the committee and supervision of Robert
E. Skinner, Jr., Director for Special Projects. Valuable information
about existing transportation data programs and methods of organizing
transportation statistics was provided to the committee by the agency
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liaisons and the following special representatives of the DOT operating
administrations and Statistics Canada: Jane H. Bachner, Federal Rail-
road Administration; Patricia S. Beardsley, Federal Aviation Adminis-
tration; David Dodds, Statistics Canada; William B. Ebersold,
Maritime Administration; Santo J. LaTores, Research and Special Pro-
grams Administration; David R. McElhaney, Federal Highway Ad-
ministration; Sherry A. Richardson, U.S. Coast Guard; William H.
Walsh, Jr., National Highway Traffic Safety Administration; and
Samuel L. Zimmerman, Urban Mass Transportation Administration.

Additional input on transportation-related data programs was pro-
vided by the Bureau of the Census, the U.S. Department of Agricul-
ture, the Bureau of Economic Analysis, and the Bureau of Labor
Statistics. Interviews with the staff of selected federal statistical agen-
cies, including the National Center for Education Statistics, the Energy
Information Administration, and the proposed Center for Environmen-
tal Statistics, also provided valuable insight on how the data programs
of other federal agencies are organized. Special appreciation is ex-
pressed to Marguerite Schneider and Frances Holland for assistance in
typing drafts of the manuscript.
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Executive Summary

he safe and efficient performance of the U.S. transportation sys-

tem is critical to economic growth, national security, and the
mobility of all citizens. As steward of the nation’s transportation sys-
tem, the Secretary of the U.S. Department of Transportation (DOT) is
responsible for developing policies and programs that improve system
performance and anticipate future needs.

In 1989 the DOT Secretary initiated a strategic planning process in
order to take stock of the state of the nation’s transportation system—
the first such national assessment in more than a decade. The process
revealed significant deficiencies in data on the use and performance of
the transportation system, prompting the department to request an
independent study by the Transportation Research Board of the data
requirements to support strategic transportation policy making and the
institutional changes necessary to make these data available on a per-
manent basis.

The special committee that was appointed to carry out the study
concurred with the secretary’s assessment that the data to inform na-
tional transportation policy making are seriously inadequate and con-
cluded that the organization of data activities in the department is not
conducive to providing them. The decentralized, modally focused data
programs of DOT, although appropriate to the missions of the operat-
ing administrations, are not well structured to address the strategic,
cross-cutting, systemwide issues that face the department today. To
ensure that the secretary, Congress, and the transportation community
have a more solid knowledge base to support investment and regula-
tory decisions, which involve billions of dollars, the committee recom-
mends the following:

¢ Immediate establishment of a transportation data center (TDC)
within DOT, preferably by legislative mandate, to provide a focal

1



2 DATA FOR DECISIONS

point for the compilation and integration of systemwide transportation
data;

* Development of a national transportation performance monitoring
system (NTPMS) by the center to track key indicators of the nation’s
transportation system and its environment from the viewpoint of mar-
kets and users;

® Preparation of a biennial report by TDC on the state of the na-
tion’s transportation system, containing a summary and analysis of
trends in system performance and impacts; and

® Annual funding of $20 million initially to support a qualified
director, full-time professional staff, and start-up for the activities of
TDC, including national surveys of passenger and freight flows; and
sustained long-term funding to ensure continuity of data for monitoring
and policy analysis.

The committee urges that the department move quickly on these
recommendations. The breadth and complexity of the issues facing the
department today in a rapidly changing environment demand strength-
ening of the resources committed to data collection and analysis, en-
abling policy to be founded on informed decision making.

ROLE OF DATA IN NATIONAL POLICY MAKING

The 1966 legislation that established DOT (Pub.L. 89-670) gave the
secretary a broad mandate to develop and coordinate transportation
policies and programs that provide for the safe and efficient movement
of goods and people, support economic growth, serve the national
defense, provide for the general welfare, and contribute to such other
national goals as resource conservation. Most of the major modes of
transportation—highways, rail, public transit, air, water, pipeline, and
even emerging modes, such as commercial space transport—are repre-
sented under the DOT umbrella. The department, however, evolved as
a decentralized modally oriented group of operating administrations,
reflecting the modal structure of DOT at its founding, the modal orien-
tation of the transportation regulatory process, the initial focus of the
department on the construction and expansion of the major modal
transportation networks, and, not least, the modal orientation of the
congressional committees that oversee the department’s programs.
Globalization of the economy, deregulation of the major transporta-
tion industries, and technological change have dramatically changed
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the context in which the department operates today. Passenger and
freight travel are becoming increasingly intermodal as travelers and
shippers search for the safest, most efficient and reliable combination
of transport modes. Strategic issues revolve around how well the U.S.
transportation system performs and the modes interact to contribute to
economic growth and competitiveness in world markets and the safety
and mobility of personal travel. Transportation policies are also being
shaped by other national objectives—environmental quality, energy
efficiency, and national security—making it important to understand
how transportation contributes to or detracts from these other national
goals.

The data programs of the department have not kept pace with this
changing policy environment. Cross-cutting data programs, which in-
volve multiple modes and provide basic information about the use of
the system, such as national surveys of passenger and freight move-
ments, were curtailed or eliminated during the 1980s. The data pro-
grams of the operating administrations, which constitute the majority
of the department’s statistical programs, lack common frameworks,
definitions, and assumptions, making it virtually impossible to look
across individual modes at systemwide performance. National assess-
ments of the status of the transportation system are conducted sporad-
ically; the recent strategic plan was the first comprehensive look at the
entire system since 1979. Finally, in contrast with many other federal
agencies, the department lacks a permanent entity that is responsible
for ensuring that the data and analyses to inform decision makers on
national policy issues are available on a consistent, reliable, and con-
tinuing basis.

Deficiencies in the availability, coverage, and quality of data for
national transportation policy making hamper the ability of the secre-
tary to analyze and address fundamental questions that affect a wide
range of regulatory and investment policies. As many of the following
examples show, however, data alone may prove insufficient to address
the full complexity of these issues without complementary special
analyses and research.

¢ Safety is one of the department’s top priorities, yet the secretary
and Congress cannot assess the safety concerns at the heart of the
current controversy between two major freight carriers. The trucking
industry is seeking further relaxation of federal truck size and weight
regulations to improve productivity. The rail industry claims that fur-
ther increases in truck size and weight would not only divert substan-



4 DATA FOR DECISIONS

tial rail traffic, but would also degrade the safety of highway travel.
The information needed to evaluate these positions—trend data on the
safety of truck travel by truck type and road class—are simply not
available.

® Transportation is a vital sector of the economy, accounting for
17 percent, or about $940 billion annually (in 1990 dollars), of total
U.S. expenditures on goods and services. A major reason for making
transportation investments is their contribution to economic growth,
yet the link between spending for new transportation infrastructure and
regional or national growth is poorly understood. Moreover, current
measures of the productivity of the transportation sector do not reflect
the full value of transportation services to the economy and long-term
growth. Thus, the department cannot assess the ways and the extent to
which alternative levels or types of investment can contribute to eco-
nomic growth and international competitiveness.

¢ The transportation system must accommodate commercial and
defense needs, as was demonstrated in the Persian Gulf War. How-
ever, systematic data on the use of the system, and the constraints
created by the special requirements of military equipment, are not
routinely collected. Thus, the secretary is unable to identify invest-
ment strategies that would have the greatest payoffs in improved
military deployment capability or assess the consequences of military
requirements on commercial transportation facilities and general eco-
nomic performance.

® The Clean Air Act of 1990 requires that transportation projects
conform with and contribute to plans for improving air quality in the
nation’s urban areas, requirements that could revolutionize the way
that travel needs are met in large cities. However, the data to estimate
emissions levels, such as information on vehicle travel and speeds, are
inadequate, and the models used to forecast travel growth consistently
underestimate demand, omitting key variables that affect propensity to
travel. Without consistently gathered summary data on emissions for
major urban areas, neither the Secretary of DOT nor the Administrator
of the Environmental Protection Agency can assess the air quality
impacts of alternative transportation investments or alternative levels
of investment to meet federal reporting requirements.

e New technologies, such as high-speed rail, magnetically levitated
(maglev) trains, and vertical take-off and landing aircraft, are being
proposed as alternatives to airport and highway expansion in heavily
traveled intercity corridors. However, with limited data on intercity
surface passenger travel, the factors that influence modal trip choices,
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and the costs of alternative modal investments, the department cannot
evaluate the merits of alternative ways of meeting intercity travel de-
mand or the implications for federal investment policies.

¢ Congestion has become a major concern of city and suburban
dwellers in most large urban areas. However, without data on commut-
ing delays or freight delivery times summarized and reported in a
consistent manner across major urban areas, the department’s ability to
monitor demand across modes and determine whether solutions lie
with new highways, more transit investment, demand management
measures, or other alternatives is limited.

¢ Deregulation has resulted in loss of air, rail, and bus services
for many rural communities. More complete data on the extent,
frequency, and cost of providing transportation services in rural
areas would strengthen the department’s capacity to analyze rural
service delivery alternatives and develop effective rural development
strategies.

Providing an improved data capability to address these issues, even
if all the information could be gathered, will not provide answers to all
of these questions or guarantee better policies. In fact, more data may
lengthen and increase the complexity of the decision process, but
without good data, decisions will be arbitrary, options overlooked, and
solutions reactive.

DATA SYSTEM REQUIREMENTS

The committee recommends that the department establish a national
transportation performance monitoring system to track key indicators
of the nation’s transportation system and its environment. The system
should be organized from the perspective of markets and users instead
of individual transportation modes. NTPMS would provide a continu-
ing source of trend data for monitoring the impacts of past policy
decisions, an early alert system to anticipate problems and oppor-
tunities as they emerge, and a framework for more in-depth analyses of
policy options and programmatic responses.

The source data for NTPMS should be organized according to the
major attributes of the transportation system, which fall into four broad
categories: (a) supply and (b) demand, which comprise basic informa-
tion about the extent and capacity of the transportation system, activity
levels and flows of passengers and freight, and characteristics of users;
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(c) performance, which includes information on the value of the sys-
tem to users, including its safety; accessibility; level, efficiency, and
quality of service; and cost; and (d) impacts, by which the contribu-
tions of the system to other national goals, such as economic growth,
national security, environmental quality, and energy conservation, are
measured.

Analysis provides the means through which data are translated into
useful information. Special studies to analyze key explanatory factors
underlying trends, analytic models (e.g., for forecasting travel de-
mand), and analytic tools, such as geographic information systems
(GIS), which allow graphical display and analysis of spatially oriented
modal data to enhance intermodal comparisons, must also be part of
NTPMS.

The principal findings of NTPMS should be summarized in a con-
gressionally mandated biennial report on the state of the nation’s trans-
portation system. This report would provide a regular assessment of
the status of the transportation system, drawing on benchmark data
from selected performance indicators organized by transportation
markets.

Obtaining the data required for NTPMS would not involve supplant-
ing existing modal data programs or amassing the detailed information
on individuals and firms needed for economic regulation. Rather, it
would draw on existing data or initiate data gathering that would
complement existing data.

MEETING DATA REQUIREMENTS

Developing the data for NTPMS cannot be accomplished simply by
combining existing modal data programs. It requires (a) collecting
missing multimodal data and (b) linking extensive existing transporta-
tion data programs and supplementing them to improve data compara-
bility for systemwide analysis.

The biggest current data gap from a multimodal perspective is pas-
senger and freight flow data. These data not only provide basic system
information on who and what is moving, by what mode, and from
what origin to what destination, they are also critical input to other key
system indicators of interest. Flow data provide the exposure measures
to calculate accident rates per passenger-mile or ton-mile. Flow data
are also critical inputs to forecasts of vehicle activity, which affects the
level of congestion, vehicle emissions, and energy use. National sur-
veys of passenger and freight flows should be the primary new data
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collection activity for NTPMS. Although national level data will not
provide the detailed information for some safety, environmental, and
energy analyses, additional sampling in major transportation corridors
and urban areas should provide adequate detail for national monitoring
and analysis purposes.

Improving the comparability of existing data for analysis of system
performance and impacts will require a long-term cooperative effort
with existing data providers. Data on performance of the transportation
system—the level of safety it offers, the extent of access it provides,
and the service it delivers—are available for some modes. However,
the coverage and comparability of these data are inadequate for making
comparisons among the modes or drawing conclusions about the sys-
tem as a whole.

Safety data warrant special attention because of the high priority
the public and the department place on safety. Better exposure data,
more consistent accident reporting thresholds, and more complete
and consistent data on injuries for all modes are needed; obtaining
these data will require a long-term cooperative effort among the
DOT operating administrations and the states and other providers of
accident data.

Personal mobility is a fundamental goal of transportation, but data
on the availability, frequency, and cost of transportation services in
rural areas and for low-income, elderly, and disabled populations are
scattered among many agencies or are unavailable. Improving these
data will require a joint effort among DOT, other federal agencies
(e.g., the U.S. Department of Health and Human Services), and non-
profit organizations (e.g., Community Transportation Association of
America) to integrate and amplify them.

Users are also concerned with the level of service provided by the
transportation system. Several of the operating administrations (e.g.,
the Federal Highway Administration, Urban Mass Transportation Ad-
ministration, Federal Aviation Administration) and the U.S. Army
Corps of Engineers prepare reports on the condition and performance
of modal systems, yet together, they do not provide an understandable
and reliable basis for intermodal comparisons of the efficiency or
quality of service or for assessing the performance of the system as a
whole. Coverage should be expanded where possible to include more
of the modes; more common measures of service quality and other
indicators of performance should be introduced for each mode so that
modal comparisons are possible; and measures of performance at inter-
modal connections should be devised.
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Gathering data on how the transportation system affects other na-
tional policy objectives will require joint action with other federal
agencies and, in some cases, other levels of government. Priority areas
are those for which DOT has primary mission responsibility: measures
for calculating the contribution of the transportation sector to economic
growth (DOT, Bureau of Economic Analysis, and Bureau of Labor
Statistics); condition and capacity of transportation networks essential
to meeting national security needs (DOT and U.S. Department of
Defense); impacts of transportation activity—vehicle emissions, wet-
lands intrusion, noise, oil spilis—on environmental quality [DOT, En-
vironmental Protection Agency (EPA), states]; and measures of energy
efficiency to calculate the impact of the transportation sector on na-
tional energy dependency and global warming (DOT, EPA, and the
U.S. Department of Energy). For many of these areas, measuring
impacts is a first step; understanding what effect these impacts have on
the economy or the environment is a far more difficult and poorly
understood task.

The private sector has become an increasingly important source of
transportation data with the decline in economic regulatory reporting
requirements. DOT should purchase data from the private sector, or
franchise data collection to private vendors, when such acquisition is
more cost-effective, will not compromise the real or perceived cred-
ibility of the resulting information, and will not restrict public access to
the final data products. Opportunities for cooperative public-private
data-gathering efforts should also be examined.

Advances in data-gathering and information-processing technolo-
gies have the potential to reduce costs and reporting burdens while
improving the speed and reliability of data collection and analysis.
DOT should examine the areas of greatest opportunity for application
in the development of NTPMS, such as automated surveying methods,
electronic linking of records through electronic data interchange, auto-
mated vehicle and traffic monitoring through intelligent vehicle-high-
way system technologies, and integration of data into GIS for analysis.

ORGANIZATIONAL ISSUES

If the data and analytic capability for informed decision making on
policies that are national in significance and systemwide in focus are to
be available on a continuing basis, DOT must establish a permanent
institutional structure within the department—a transportation data
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center—to take responsibility for these tasks. The primary role of TDC
would be to provide a focal point for the compilation and integration of
systemwide transportation data and a key link among the operating
administrations, other federal agencies and levels of government, and
the private sector to ensure that these data are made available on a
consistent, reliable, and continuing basis. Specifically, TDC would be
responsible for developing NTPMS, managing the department’s multi-
modal surveys, and preparing the biennial state of the system report.

Many federal agencies have developed and sustained broad data
programs to support agency mission objectives by establishing central
statistical offices, such as the National Center for Education Statistics,
the National Center for Health Statistics, and the Energy Information
Administration. Organization of TDC should be modeled on the best
elements of other federal statistical agencies. These statistical agencies
function as separate offices with permanent staff and separate budgets,
command a strong measure of independence within their agencies to
ensure the impartiality and credibility of the data they produce, and
have a commitment to quality and professional standards.

Like many other federal statistical agencies, TDC would limit its
new data collection activities to broad, cross-cutting data, such as the
multimodal passenger and commodity flow surveys. Collection of data
for operating and administrative purposes and mode-specific data ac-
quisition should remain with the relevant operating administrations.

The specific functions of TDC should include identification of the
data needed to develop NTPMS; data compilation, including electron-
ically accessing summary data from existing modal data bases, supple-
menting modal data to improve comparability where necessary, and
acquiring multimodal data (e.g., national surveys of passenger and
freight flows); standard setting to improve the quality, consistency,
and comparability of source data and quality assurance of its own data
products; synthesis and interpretation of the data in a form useful for
policy analysis; and dissemination of the data to the secretary, Con-
gress, and the transportation user community.

Coordination and cooperation with numerous existing organizations
are essential to the success of TDC. For example, development of
NTPMS will require close cooperation with the operating administra-
tions; the DOT Transportation Data Coordinating Committee could
help examine ways to improve the linkages among existing modal data
programs. The Offices of the Assistant Secretary for Policy and Inter-
national Affairs and the new Office of Strategic Planning under the
Assistant Secretary for Budget and Programs could assist in defining
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the long-term strategic issues that are likely to shape the data collection
requirements of TDC. The Volpe National Transportation Systems
Center (VNTSC) of the Research and Special Programs Administra-
tion could assist in structuring the NTPMS; VNTSC has managed
many of the department’s modal data bases and currently has the
primary responsibility for the limited multimodal data collection ef-
forts of the department. In turn, TDC could provide support for many
of these groups. With a permanent central data institution in place, the
department should be better able to articulate its data deficiencies and
build the case for obtaining the necessary resources to improve them.

Links also need to be forged outside DOT. The data responsibilities
of TDC could help focus the agenda of the recently formed Federal
Interagency Transportation Statistics Committee. The U.S. Bureau of
the Census could assist with such activities as developing a TDC
policy on confidentiality and data access, designing a user outreach
and data dissemination program, and jointly sponsoring data collection
programs. Finally, the private sector could help TDC define data re-
quirements from a user perspective and become involved in collabora-
tive data-gathering efforts.

NEXT STEPS

The immediate priority of the department should be establishment of
TDC. This can be accomplished by executive action of the secretary;
permanent authorization through legislation, however, should be
achieved as soon as feasible. The first activity of TDC would be to
assume responsibility for the national passenger and freight flow sur-
veys, partial funding for which is included in DOT’s fiscal year 1992
budget. TDC should ensure that continuing and adequate support of
these surveys is provided. The committee recommends initial annual
funding for TDC of about $20 million to support a director and core
staff, the two national surveys, and start-up efforts to integrate existing
transportation data and develop analytic tools.

In the short term, TDC should begin development of NTPMS,
establishing an advisory committee of public and private users and
providers of transportation data to ensure that the data requirements are
structured from a user perspective. TDC should publish its first report
on the state of the transportation system no more than a year after the
center is established. Gaps in data should be highlighted and areas for
strengthening data comparability pinpointed in the report preparation
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process, providing a blueprint for future data gathering and analysis
activities.

Over the longer term, TDC should broaden its activities: establish
common definitions and survey standards to improve the consistency
and comparability of existing data programs, working closely with the
operating administrations and a technical advisory committee of ex-
perts in transportation statistics and analysis; develop memoranda of
understanding with other federal agencies to set interagency data col-
lection priorities and responsibilities; enter into joint ventures with the
private sector in data collection efforts; promote the use of new infor-
mation technologies; and develop a data dissemination program. These
efforts will require sustained funding at a higher annual level than the
initial $20 million.

DOT has an opportunity to bring together a broad constituent group
through TDC to reverse long-standing criticisms of the inadequacies of
transportation statistics. The timing is good. The Secretary of DOT has
committed to developing a permanent strategic planning capability and
has taken some initial steps to strengthen the department’s data pro-
grams to support this effort. Congress has identified transportation
data as an issue in the pending reauthorization of surface transportation
legislation; the Senate bill would require establishment of a new Bu-
reau of Transportation Statistics within DOT. The department must
take advantage of these initiatives to create and sustain an institution
dedicated to developing the knowledge base to inform policy makers
about the strategic choices that will shape the transportation system of
the future.

REFERENCE

Pub. L. 89-670. 1966. Department of Transportation Act. 80 Stat., pp. 931-950.



The Role of Data

In 1989 the U.S. Department of Transportation (DOT) embarked on
a major strategic assessment of the U.S. transportation system to
determine how best to meet the nation’s future transportation needs
(DOT 1989, foreword). The strategic planning process revealed signif-
icant deficiencies in the data needed to characterize the use and perfor-
mance of the nation’s transportation systems and support the
evaluation of alternative policies and investment scenarios. The au-
thors of the final policy document—A Statement of National Transpor-
tation Policy (NTP)—noted that multimodal assessments of the entire
transportation system to support strategic planning “have not been
regularly produced in a decade” (DOT 1990, 111, 112).

To remedy these deficiencies, the NTP called for action in two areas to
improve the “coverage, quality, and availability of data” to support
informed national transportation policy making: (a) a comprehensive
assessment of data needs and priorities and (b) more effective and per-
manent institutional mechanisms within the department to improve coor-
dination and management of these data (DOT 1990, 124). Implicit in
these recommendations is the recognition that building a permanent
departmental planning capability that emphasizes strategic assess-
ment, policy evaluation, and system monitoring is beyond the pres-
ent capability of the transportation data system to deliver.

SCOPE OF STUDY

To assist in the implementation of these recommendations, DOT re-
quested that the Transportation Research Board (TRB) undertake a 15-
month study of the availability and quality of national transportation
data to support DOT’s continuing strategic decision-making require-
ments. The study committee convened for this task

13
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® Identified the data requirements and key elements of a data system
to support national transportation policy making;

® Determined how these requirements could be met by modifying
existing data programs, supplying missing data, collaborating with the
private sector in data collection, and taking advantage of advances in
information systems technologies to reduce the cost and burden of data
collection;

* Examined institutional changes that are needed within DOT to
improve the coordination and management of data collection to inform
policy; and

® Recommended an implementation strategy.

The primary audience for the study is DOT; the main focus is data
for national policy making. However, the department’s mission is
broad. The 1966 legislation through which the department was estab-
lished (Pub.L. 89-670, 931) stressed its lead role “in the identification
and solution of transportation problems . . . with full and appropriate
consideration of the needs of the public, users, carriers, industry,
labor, and the national defense.” Moreover, the department depends on
other federal agencies, state and local governments, and the private
sector to collect and report much of the data. In addition, international
exchanges of data are becoming increasingly important to addressing
transportation problems in a global economy. Thus, developing data
programs that will inform national policy making must involve all of
these parties and should contribute to many of their policy needs.

OVERVIEW

Transportation affects our daily lives. It brings us goods and services,
provides our means of getting to work, and meets our leisure travel
needs. Each year the U.S. transportation system handles about 3.5
trillion passenger-miles and moves about 3.4 trillion ton-miles of
freight! (DOT 1989, 1). During wartime, the system must also accom-
modate the rapid deployment of military personnel and equipment, as
was demonstrated in the Persian Gulf War.

Transportation is a major sector of the economy, vital to economic
growth. About 1 of every 6 dollars—$941 billion annually (in 1990
dollars), or 17 percent of the gross national product—is spent on pur-
chases of transportation goods and services (Smith 1991, 6). These
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purchases support slightly more than 10 percent of the U.S. work force
in transportation or transportation-related jobs.

The mission of DOT is to develop and coordinate national transpor-
tation policies and programs that provide for the safe and efficient
movement of goods and people, support economic growth, serve the
national defense, provide for the general welfare, and contribute to
such other national goals as resource conservation (Pub.L. 89-670).
Most of the major modes of transport—highways, rail, public transit,
air, water, pipeline, as well as emerging modes like commercial space
transport—are represented under the DOT umbrella.2 However, many
of the issues that have a major influence on transportation policy
today—national security and environmental, energy, and social con-
cerns—require the department to interact with other national policy
makers in the U.S. Department of Defense, the Environmental Protec-
tion Agency, the U.S. Department of Energy, and other federal
agencies.

The Changing Transportation Policy Context

As the transportation system has grown and matured over the years,
the policy issues facing DOT and related data needs have changed
accordingly. The 1960s through the early 1970s was a period of build-
ing and expansion for many transportation modes. During this time,
the majority of the Interstate highway system was constructed, major
airports were built or expanded, and transit systems were rejuvenated
and expanded with federal assistance. Not surprisingly, federal poli-
cies and related data programs were keyed to modal investment needs
and financing requirements. The National Policy Studies of this
period—the National Transportation Reports of 1972 and 1974—at-
tempted to define public investment requirements for each transporta-
tion mode based on extensive surveys of the plans and priorities of
state and local governments (DOT 1975, 3).3 The last of its kind, the
final report of the National Transportation Policy Study Commission
published in 1979, attempted to forecast long-range passenger and
freight travel and related modal capital investment requirements for
two time periods and three growth scenarios (National Transportation
Policy Study Commission 1979).

Near completion of large investment programs and the energy
shocks of the mid- to late 1970s, which caused travel growth to slow,
shifted policy concerns from system expansion to more efficient use of
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the existing system and related strategies for system preservation and
rehabilitation. Another major policy initiative at this time was dereg-
ulation of the aviation, interstate trucking, rail, maritime, and intercity
bus industries. As the federal government shed responsibilities for
economic regulation during the 1980s, related reporting requirements
for carriers were also reduced. At the same time, such major data
programs as the National Travel and the Commodity Transportation
Surveys—the principal sources of information on intercity passenger
and freight travel, respectively—were curtailed or discontinued, re-
flecting the prevailing political philosophy of a smaller government
role in a deregulated environment.

Global markets and international trade grew rapidly during the
1980s, supported by corporations that plan, produce, and market on a
global scale; containerization of cargo; and advanced communications
technologies that are used to track and coordinate freight movements.
The shift toward a borderless economy has had major implications for
the way that transportation is conceived and used. Shipments have
become increasingly intermodal as international brokers search for the
most efficient combination of modes to move goods worldwide, from
factory floor to distribution centers to final markets (Anderson 1990,
25; TRB 1992).

Increasing competition for global markets has also made firms more
cost conscious. Firms are replacing costly large inventories with just-
in-time delivery systems that rely on direct transport of production
materials and finished products to manufacturers and distributors, re-
spectively (Anderson 1990, 25). These changing patterns have put a
premium on shipment reliability and timeliness and increased the costs
to firms of congestion and delays in the transportation process (John-
ston 1989, 26).

Finally, the shift from a predominately manufacturing to a service
economy in the United States has placed new demands on the transpor-
tation system. Service businesses often require swift and reliable deliv-
ery of high-value products that need safe handling. The modes that
provide these services, such as air freight, are favored despite their
higher costs (Johnston 1989, 18). In essence, a two-tiered freight
system has emerged in which large commodity shipments move on
lower-cost bulk carriers, whereas high-value goods move on higher
cost, demand-responsive air freight-truck combinations (Pisarski
1988, 31).

Globalization of the economy has also affected passenger transport.
In 1989 receipts from foreign visitors to the United States exceeded
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expenditures of U.S. travelers abroad for the first time (Frechtling
1990, A-13). Foreign airlines seek entry to U.S. domestic markets,
and U.S. airlines seek reciprocal arrangements in foreign markets.
Like shippers, passengers often base their travel choices on the most
efficient combination of modes to minimize door-to-door travel time.
As most travelers are well aware, it is total trip time, including the trip
to and from the terminal and the time involved in transferring between
modes, as well as the line-haul portion of the trip, that matters (Hop-
kins 1990, 16).

Developing transportation policies in this changing environment re-
quires a clear vision of the role of transportation. Policy makers must
be able to articulate the value of transportation to economic growth and
society at large. At the same time, they must weigh other national
objectives. Safety must not be compromised in the effort to meet ever-
growing passenger and freight demand. The effect of expanding trans-
portation capacity on urban air quality and reducing dependence on
foreign oil must be considered. Policy makers must balance these
objectives in developing investment policies and exploring alternative
ways of accommodating users in adapting the system to changing
needs.

Implications for Data

The changing transportation environment has important implications
for data. The supply-oriented perspective and mode-based data pro-
grams that dominated the earlier construction era were appropriate for
the modal investment and financing policy issues of that time. A
strictly modal approach is insufficient to address the issues that
face the transportation system of the 1990s and beyond; issues that
involve trade-offs among the modes, intermodal linkages, or broader
national objectives are at the heart of most strategic policy choices
facing the department. Today’s more market-focused environment
requires a demand-oriented perspective and data programs that
provide policy makers with information about the performance of
the system and its contribution to other national goals.

The organization of data activities at DOT is not conducive to
providing this kind of information. The data programs in the
department have been developed largely to serve the missions and
policies of the operating administrations and the related concerns of
mode-oriented audiences, such as congressional oversight commit-
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tees. In this decentralized environment, the data are not structured to
address broad policy questions that cut across specific modes. A
good case in point is the reports provided by many of the operating
administrations on the condition and performance of individual
modes. Because these reports are tailored for different audiences
with different interests and produced at different times, they share
little in the way of common frameworks or assumptions about travel
demand and economic forecasts or definitions of need and perfor-
mance. Thus, the data they provide are difficult to use in any
consistent way to compare the modes and assess the performance of
the system as a whole.

Not only are transportation data decentralized and modally oriented,
but modal responsibilities and missions vary widely, affecting the
breadth of the data collected. Responsibilities range from those of the
Federal Aviation Administration, which owns and operates a major
sector of the aviation infrastructure, the air traffic control system, to
those of the Federal Railroad Administration, which is responsible for
regulating the safety of the rail system, whose ownership and operation
reside largely in the private sector. Deregulation has further narrowed
federal responsibilities and shifted regulatory authority from economic
to safety and environmental areas. However, because departmental
regulatory and investment policies continue to affect the ability of
private carriers to provide service, DOT policy makers need summary
data on the quality and efficiency of service offered by major modal
service providers to monitor the impacts of federal policies on perfor-
mance of the transportation system. In sum, with differing responsi-
bilities for operating and regulating transportation modes, individual
operating administrations have differing needs for and access to data
that result in a less-than-complete national picture of the transportation
system.

Recreating the data collection programs of a regulated transporta-
tion environment, however, is not the answer. The detailed reporting
requirements that supported industry economic regulation would not
only be costly to collect and burdensome to data providers, but
would be inappropriate for the broad strategic policy needs of the
secretary. Although some multimodal data are missing, a wealth of
information about transportation modes and services is available.
What is lacking is a systemwide framework and capacity to
integrate and compare data on a more consistent basis over time
to track system performance and determine where the transpor-
tation system is headed.
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ROLE OF DATA IN THE POLICY PROCESS

In today’s complex, rapidly changing environment, the Secretary of
Transportation, as chief adviser to the President and advocate before
the Congress on national transportation policies, must have the capa-
bility to anticipate problems and devise policies to shape the transpor-
tation system of the future. This role requires strategic thinking, data to
track performance, and analysis to convert data to information useful
for policy. Corporate managers of many large U.S. companies have
developed the strategic planning capability as well as the data and
analytic support systems to assess the business environment and devise
appropriate strategies to maintain their competitive edge (Bryson 1989,
1,2). The manager of a $30 billion public agency (Executive Office
of the President 1991, Part Four, 144), whose decisions affect one-
sixth of total U.S. expenditures on goods and services, should have
the same capability.

Many strategic issues face the secretary today, yet the ability to
address them is limited by lack of data or data that are poorly formu-
lated to inform policy choices. Data alone cannot guarantee good
policy, but informed policy choices are not possible without good data,
as the following examples illustrate.

e Safety was identified in the NTP as a top departmental priority
(DOT 1990, 7), yet the secretary cannot address the safety concerns
that are at the heart of the controversy between the trucking and rail
industries. The trucking industry is seeking further relaxation of fed-
eral size and weight regulations, which it claims will improve produc-
tivity without adversely affecting highway safety. The rail industry has
challenged this position, arguing that allowing longer and heavier
trucks would not only lead to disinvestment and even abandonment of
rail infrastructure, but would also degrade the safety of highway travel,
thus, trucking productivity gains would be achieved at a great cost to
the traveling public. The information needed to evaluate these posi-
tions—trend data on the safety of truck travel by truck type and road
class—are simply not available (TRB 1990, 2).

¢ A major reason for transportation investments is their contribution
to economic growth, yet the link between spending for new transporta-
tion infrastructure and regional or national economic growth is poorly
understood. Without detailed information on the availability, cost, and
quality of transportation services and how they affect productivity and
long-term growth, it is difficult to quantify how new transportation
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facilities can contribute to economic growth and international compet-
itiveness, or to compare the impacts of alternative investments.

® The transportation system must accommodate both commercial
and defense needs. Fortunately, when the system was tested by the
Persian Gulf War, defense transportation needs could be accommo-
dated from the slack in commercial demand from an economy in
recession without major disruption to economic activity. Systematic
data on the use of the system, including transfer points, and the con-
straints created by the special requirements of defense equipment,
however, are not routinely collected. Thus, the secretary is unable to
identify where added investment in facilities would have the greatest
payoffs in improved military deployment capability or assess the con-
sequences of military requirements on commercial transportation facil-
ities and economic performance.

¢ The Clean Air Act of 1990 (Pub.L. 101-549) stipulates that trans-
portation investments conform with and contribute to measures to
improve air quality—a requirement that could revolutionize the way
that travel needs are met in the nation’s urban areas. Compliance with
the act requires assessments of projected emissions from proposed
transportation improvements in heavily polluted areas. However, nei-
ther the Secretary of Transportation nor the Administrator of the Envi-
ronmental Protection Agency has sufficient data on the factors that
affect emissions levels, such as vehicle travel and speeds in urban
areas, to estimate likely emissions impacts from alternative levels of
investment, nor are the factors affecting travel demand sufficiently
well understood to develop adequate models and forecasts of likely
growth in travel.

® New technologies are being proposed to alleviate congestion in
heavily traveled intercity corridors. High-speed rail or magnetically
levitated (maglev) trains, vertical take-off and landing aircraft, and
other systems have been suggested as alternatives to sometimes unpop-
ular and frequently prohibitively expensive airport expansions and
road-building programs. However, limited information on intercity
surface passenger travel, factors that influence modal trip choices, and
costs of alternative modal investments hamper departmental ability to
evaluate the relative merits of alternative ways of meeting intercity
travel demand and the implications for federal investment policies.

¢ The proliferation of automobiles in large urban areas has created
severe congestion near suburban as well as inner city job concentra-
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tions. However, comprehensive data on commuting delays or freight
delivery times, consistently collected, summarized, and reported for
major urban areas, are lacking. Without data on travel patterns, it is
difficult to monitor demand across modes and determine with any
certainty whether solutions lie with new highways, more transit invest-
ment, demand management measures, or other alternatives.

¢ Deregulation has resulted in reduced access to transportation fa-
cilities for many travelers from rural communities because of loss of
air, rail, or bus services. Data on the extent, frequency, and cost of
transportation services in rural areas are scattered among many sources
or are unavailable. More complete data would strengthen the depart-
ment’s capacity to analyze rural service delivery options and devise
appropriate rural investment policies.

As these examples illustrate, the secretary lacks information to an-
alyze and address fundamental questions on the costs, benefits, and
impacts of alternative transportation policies that affect a wide range of
regulatory and investment decisions. Not all of these data can be
gathered or questions answered, but a more sustained effort to develop
the knowledge base is warranted, given the broad impact of transporta-
tion decisions.

In recent years, the department has chosen to organize its data
collection and analysis activities to support national policy making on
an ad hoc basis, conducting periodic or one-time national transporta-
tion studies or simply not conducting any national assessments. Peri-
odic studies can provide a snapshot of the critical issues facing the
transportation system at a particular point in time. However, relying on
periodic studies alone to provide data for policy making is costly and
shortsighted; one-time studies frequently require special surveys and
development of analytic tools whose useful life only extends for the
duration of the study. In addition, they provide little in the way of trend
data to suggest how well the system is performing over time. These
data are critical for determining how well current policies are working,
providing an early alert of changes in the environment and emerging
problems that may require modifications in policies or new policies
altogether and for assessing how well the system reacts to shocks, such
as the energy crises of the 1970s or the Persian Gulf War. Finally, the
lead time involved in producing a major national study and the lag
between studies mean that data are often not available when they are
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needed, that is, when a policy issue arises and a response is required.
This arrangement is a major liability in a rapidly changing envi-
ronment. An on-going data capability to support national trans-
portation policy making is needed.

ORGANIZATION OF REPORT

Examined in the remainder of the report is how this on-going data
capability can be developed within DOT. The key elements of a data
support system are identified in Chapter 2. Chapter 3 is focused on
how these requirements can be met by improving existing data bases
and supplying missing data; opportunities for public-private collabora-
tion in data collection are considered, and applications of new technol-
ogies for reducing the cost and burden of data collection are explored.
The institutional changes needed to develop a more effective and per-
manent data and analytic capability to support strategic decision mak-
ing within the department are discussed in Chapter 4, and a new
organization is recommended. The steps required to put such a capa-
bility in place are outlined in Chapter 5.

The time to move forward on these recommendations is now. Re-
cent DOT strategic planning provided opportunities for operating ad-
ministrators to exchange ideas on issues that transcend modal
boundaries. The Secretary of Transportation has committed to estab-
lishing an ongoing strategic planning capability (DOT 1990, 11) and
has taken steps to formalize interdepartmental and interagency link-
ages. In addition, Congress has focused on transportation data in pend-
ing surface transportation legislation. These initiatives, which are
described in more detail in the following chapters, should provide the
support to develop a more policy responsive transportation data system
and analytic capability.

NOTES

1. Passenger-miles are a measure of the volume of people carried multiplied by
the distance they are carried. Similarly, ton-miles are a measure of the volume
of product carried multiplied by the distance it is carried.

2. Exceptions are ports and inland waterways, for which the U.S. Army Corps
of Engineers is responsible.

3. The report, National Transportation: Trends and Choices, DOT’s first multi-
modal national transportation planning effort, which was published in 1977,
attempted to take more of a systems’ perspective, examining likely transpor-
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tation service trends under then current policies and highlighting the choices
likely to face national policy makers (DOT 1977, iv, v).
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Data Requirements: A
National Transportation
Performance Monitoring

System

he Statement of National Transportation Policy (NTP) represents

the first step in building a more forward-looking, strategically
oriented, multimodal approach to national transportation decision
making at the U.S. Department of Transportation (DOT) (DOT 1990,
11). The broad policy goals and directions that should guide future
national transportation policy decisions are outlined in the NTP. Cur-
rently, the department is engaged in the second phase of the strategic
planning process (Figure 2-1), which involves implementing these
broad policy goals through regulatory changes, new legislation, and
resource allocation.

In the long run, development of a continuing capability to take stock
of the performance of the transportation system—to assess how well
the department is performing its mission and to identify emerging
issues—will require ongoing monitoring and evaluation in order to
analyze and adapt policies to changing conditions. This, in turn, re-
quires the collection, organization, and analysis of data in a framework
suitable for policy analysis and decision making, which is currently not
available. The committee recommends that the department de-
velop this capability by creating a national transportation perfor-
mance monitoring system (NTPMS) to track key indicators of the
nation’s transportation system and its environment over time (see
shaded areas of Figure 2-1). NTPMS would be organized by markets
to monitor performance from the perspective of users of the transporta-
tion system—passengers and shippers. The key elements of NTPMS

25



26 DATA FOR DECISIONS

NTP PHASE 1 NTP PHASE 2

Transpor tation:
Envifonment
Honitoriag
® Denmand
o Impacts

!

|

!
Mandates

Goal Setting, Policy Implemen-
Strategic Issues Alternatives tation, Evalua-
Identification Analysis, and tion, and
and Analysis Policy Formulation Monitoring

Mission/Values
including
Stakeholders

Transportation
System
Monitoring

« Sipply

o Performance

|
|
f
\
) |

FIGURE 2-1 Overview of the strategic transportation planning process.

are identified in this chapter. Although the immediate beneficiaries of
NTPMS would be policy makers, the recommended reorientation of
national data toward users and markets would also benefit researchers
and others seeking to understand how transportation markets work.

STRATEGIC PLANNING CONTEXT

Concerns about the adequacy of transportation data for national policy
purposes were raised during recent strategic planning at DOT. The
strategic planning process is used here as an organizing device for
identifying data requirements; however, the data requirements would
be the same for any general performance monitoring system to support
national policy making.

Strategic planning has been defined as a “disciplined effort to pro-
duce fundamental decisions and actions that shape and guide what an
organization is, what it does, and why it does it” (Bryson 1989, 5).
The process is distinctive in its focus on issues, its emphasis on the
context or environment in which an organization operates, and its
action orientation (Bryson 1989, 7, 8).!
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Suggested in the NTP are the types of policy issues that a perfor-
mance monitoring system should address. Strategic planning is
geared to identifying and resolving issues that are national in sig-
nificance, systemwide in focus, and long-term in view. Strategic
issues imply major changes in, or potential impacts on, the system,
such as the following:

® Major changes in the environment (e.g., demographic changes),
or in policies that affect the environment (e.g., energy policy), in
which transportation operates;

* Fundamental shifts in transportation policy or DOT’s role in the
transportation system (e.g., deregulation);

® Large investments or changes in the allocation of resources,
which have the potential for substantial improvement or degradation in
system performance (e.g., a major increase or reduction in federal
funding for surface transportation);

® Major changes that alter the structure and delivery of transporta-
tion services (e.g., just-in-time delivery systems, double-stack con-
tainer trains, or electronic data interchange); and

® Major system impacts that extend beyond transportation and af-
fect other national interests (e.g., national security or environmental
quality).

The Clean Air Act of 1990, for example, may revolutionize the way
that travel needs are met in some urban areas, such as Los Angeles,
where complying with air quality standards may require that a signifi-
cant share of passenger trips be made by public transportation, high-
occupancy vehicles, and vehicles powered by alternative fuels. Such
major changes in the delivery of transportation services raise broad
policy issues that involve more than one mode and have potentially
large impacts on the economy and on the quality of life.

NTPMS would provide analysts and policy makers with input to
address fundamental questions, such as those presented in the accom-
panying text box, on a continuing basis. It would not, however, ensure
the answers to these questions or the availability and collection of all of
the data needed to address them. The primary purpose of NTPMS
would be to provide policy makers with a monitoring capability.
Baseline data would be regularly available on a systematic basis to
track the overall performance of the transportation system, monitor the
trends and forces in the external environment that could affect the
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ILLUSTRATIVE NATIONAL TRANSPORTATION
POLICY QUESTIONS

® What are the geographical and temporal patterns of transpor-

tation demand?

~What kinds of goods are moved? How much is moved?
What are their origins and destinations? When and how are they
moved?

~What types of people travel? How many travel? What are
their origins and destinations? When and how do they travel?

* How are changes in demographics, lifestyles, economic
conditions, and business activity likely to affect future geograph-
ical and temporal patterns of transportation demand?

¢ Does the current transportation system have the capacity,
coverage, and flexibility to serve current patterns of transporta-
tion demand? Who or what is left behind?

¢ Will the transportation system have the capacity, coverage,
and flexibility to accommodate anticipated changes in demand?
Who or what will be left behind?

® How safe, costly, timely, frequent, and reliable is the current
transportation system for travelers and shippers?

* How are anticipated changes in demand likely to affect the
safety, cost, efficiency, frequency, and reliability of transporta-
tion services in the future?

e What is the responsiveness of demand to changes in the
price, reliability, or frequency of transportation services and
what is the responsiveness of supply to different increments of
cost?

e How does the current transportation system support or de-
grade other national objectives, such as environmental quality,
energy self-sufficiency, economic growth, national security, and
social well-being? How do these other objectives affect the trans-
portation system?

¢ How are anticipated changes in the demand for transporta-
tion services likely to affect the achievement of other national
objectives in the future, and what conflicts are likely in attempts
to meet these goals simultaneously (e.g., more fuel-efficient ve-
hicles could mean reduced highway safety; improved safety
could be achieved through greater restrictions on mobility)?
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system’s ability to perform, and measure the impacts of the system on
this external environment.

Second, NTPMS would provide an early alert to problems and
issues as they emerge. It would help policy makers identify potential
opportunities for improving transportation system performance by
confirming problems that have been identified by special studies or by
concerned carriers or customers.

Finally, it would provide a framework and point of departure
for those engaged in formulating policy alternatives and evaluat-
ing the likely consequences of policy responses to strategic issues.
NTPMS would be policy neutral. Its purpose would be to shape data in
ways that are analytically useful and provide a context for evaluating
the effectiveness of specific DOT policies and programs.

NTPMS would supplement but not supplant existing data pro-
grams. It would draw heavily on these data where possible, integrat-
ing them to provide an overview of the performance of the
transportation system as a whole from the viewpoint of markets and
users and to illuminate intermodal comparisons. Its focus would be on
the performance of the transportation system instead of the per-
formance of individual modes or specific programs.

ELEMENTS OF NTPMS

An effective data support system has two essential components.
First, the data should be organized in a framework keyed to the
broad subject areas of interest. Second, analytic capability is criti-
cal to ensure that the data are translated into information that is
useful for policy analysis. The latter is particularly important for
understanding qualitative changes that are not readily measured or, if
they do appear in time series data, are reflected too late for policy
makers to take action (Drucker 1990, 78).

Data Organization

The time and cost of collecting and integrating data, as well as the need
for systematic and reliable monitoring over time, work against con-
stant modification of data bases. Thus, NTPMS is best structured
not by issues, which tend to be transient, but by major attributes
of the transportation system, which fall into four broad catego-
ries—supply, demand, performance, and impacts (Figure 2-2).
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Transportation
Markets
(Demand Components)

Transportation
System
(Supply Elements)

System
Performance
e Safety

o Access

® Service

System
Impacts

[ I I ]

Economic National Environmental Energy
Growth Security Quality/ Use
Land Use

FIGURE 2-2 Structure of data system to support strategic
transportation decision making.

These categories may be further defined by a set of descriptive ele-
ments (see accompanying text box).

The supply and demand attributes include the basic descriptors of
the transportation infrastructure, its service providers, and its users.
The supply side contains information on system resources and outputs,
including the characteristics, coverage, physical condition, capacity,
and fare or fee structure of the transportation system and subsystems,
along with the characteristics and financial condition of the major
transportation service providers. The demand side is focused on sys-
tem needs created by the activity levels of passengers and freight, the
distribution of these activity levels, and the characteristics of passenger
and freight users. Information about who or what is moving or being
moved, for what purpose, and between what points in the system is
basic input for nearly every policy issue.

The performance and impacts attributes provide a description of
how the system functions and with what effect. The delivery of service
by the transportation system is the product of the interaction of require-
ments on the system (i.e., demand elements) with system capacity and
condition (i.e., supply elements) (Figure 2-2). System performance is
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NTPMS DATA ATTRIBUTES AND DESCRIPTORS

Supply
System
¢ General characteristics,
¢ Coverage,
e Physical condition,
e Capacity,
¢ Fare or fee structure, and
e Elasticity of supply.

Providers
e General characteristics and
* Financial condition.

Demand
¢ User characteristics,
o Activity levels,
¢ Flows, and
¢ Elasticity of demand.

Performance
e Safety and personal security;
® Access and mobility;
e Service delivery:
-Level,
-Efficiency, and
-Quality; and
¢ Cost.

Impacts
e Economic growth,
¢ National security,
¢ Environmental quality and land use, and
¢ Energy use.
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measured by such factors as the safety of transportation services; the
access and mobility they provide; the level, efficiency, and quality of
service they offer; and their cost. The transportation system functions
in and affects a broader environment. Measures of the impact of trans-
portation on economic growth, national security, environmental qual-
ity and land use, and energy use are also of interest, as well as the
impacts of these external forces on the demand for and nature of
transportation services.

Benchmark data should be developed for each system attribute by
identifying and tracking key indicators for each data descriptor. In
most cases, a single indicator is not sufficient; portraying an accurate
picture of the trend would require several indicators. For example, infor-
mation about numbers of transportation fatalities or accidents can be
misleading if additional information is not provided on the level of
activity or exposure. Measures of the variability and the mean level of
operation are also important, particularly for service delivery charac-
teristics; shippers and travelers often care more about the predictability
of transit time than the absolute time in transit. Finally, comparisons
with other industries for selected benchmarks, such as safety levels,
productivity growth, and cost, and with general measures of economic
activity should help provide perspectives on the role of the transportation
sector in the economy. In some cases, the desired system attribute may
be too complex to be captured adequately even by several indicators. For
example, although the design capacity of a transportation facility can be
measured, estimating its operational capacity requires making assump-
tions about the availability of alternative routes or modes, use of opera-
tional strategies (e.g., congestion pricing) to spread demand, and
“acceptable” levels of congestion—assumptions that cannot readily be
captured in summary indicators. Indicators that could be used to measure
the basic data attributes and descriptors of the transportation system are
presented in Table 2-1. The final selection of indicators is beyond the
scope of this report; however, this is an important task that must be
undertaken as an integral part of developing NTPMS.

Market Focus

Structuring data to provide useful information for national policy mak-
ing requires a decision about the appropriate organizing unit for data
collection. Traditionally, transportation and related data programs
have been divided into particular modes, such as highways, air, and



TABLE 2-1 TRANSPORTATION SYSTEM INDICATORS

Data Attribute
and Descriptor Indicators
Supply
System
General characteristics Inventory information (e.g., miles of system)
Coverage Unit of system per land area or population

Physical condition

Capacity
Fare or fee structure

Elasticity of supply

Providers
General characteristics

Financial condition

Demand
User characteristics
Passenger
Freight
Activity levels
Flows

Elasticity of demand

Performance
Safety and personal
security

Access

Index of condition (e.g., pavement serviceability
rating)

Age of facilities

Maintenance expenditures per unit of system

Vehicles/persons per hour, tons per hour

Range of prices, prices per passenger-mile/ton-
mile, price/service options

Percent change in supply relative to a one percent
change in cost

Number and size of public providers/common
carriers/private carriers and providers
Balance sheet and income statement data

National demographic and economic data (e.g.,
age, sex, income, etc.)

Bulk, density, shipment sizes, containerization,
hazardous contents

Traffic counts, volumes, arrivals/departures

Origin-final destination volumes by trip purpose,
distance, mode, passenger and freight
characteristics

Percent change in demand relative to a one percent
change in price or other measurable attributes of
service quality

Total number of accidents, deaths, and injuries, by
market

Number of accidents, deaths, and injuries per mile
and per capita, by market

Percent of accidents by severity level, by market

Number and type of security incidents, by service
population, by mode

Share of population and households living within
defined distances and travel times from airports
and for scheduled surface transportation

Percent of system facilities and services
handicapped accessible

TABLE 2-1 (continued on next page)
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TABLE 2-1 (continued)

Data Attribute
and Descriptor

Indicators

Level

Efficiency

Quality

Cost

Impacts
Economic growth

National security

Environmental quality/
land use

Energy use

Frequency (e.g., runs per hour/day), average wait
time, headways

Number of transfers per commuter or freight
shipment relative to average trip/shipment length

Load factors per unit of capacity available, by
market and mode

Percent on-time performance, average delay time,
by market

Percent service interruptions and cancellations, by
market

Value of goods damaged in transit

Value of inventory in transit (average day)

Cost per trip and unit of travel

Average days in inventory held by industry

Distribution costs as percent of domestic retail
prices/landed export prices

Tourism receipts, domestic and international trips

Condition and capacity of commercial
transportation facilities and special military
transport requirements in defense-essential
corridors

Percent of defense-essential facilities above capacity
limits

Vehicle emissions levels in nonattainment areas

Tons of greenhouse gas emissions from
transportation sector

Acres of wetlands affected by construction of
transportation facilities

Number of incidents and extent of spills from
transport carriage on waterways

Energy use by appropriate energy measure per mile
of travel, by market

rail. This view of the system has led policy makers to emphasize modal
solutions to problems (DOT 1989, 12) and focus on individual compo-
nents of the system instead of systemwide impacts.

Organizing NTPMS around markets should provide a more use-
ful framework for analyzing strategic issues, which cut across
modes, and involve intermodal comparisons. The primary em-
phasis would be on the transportation needs of particular markets
and on how well modes are serving these markets instead of on the
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performance of individual modes. For example, by examining the
transportation needs of domestic intercity travel markets, policy
makers might find that performance could best be improved by up-
grading weak links between modes (e.g., improving highway or transit
connections to airports) or providing a new mode of transportation
altogether (e.g., high-speed rail). These solutions are unlikely to
emerge from a traditional modal approach, which would concentrate
on the performance of intercity trips by individual modes—air, auto-
mobile, bus, or rail.

An Illustration

An example serves to illustrate how a market-focused data system
would work to inform policy makers about strategic issues. A key
concern of shippers today is how to improve the efficiency of domestic
intercity freight transportation to compete effectively in world mar-
kets. As a major provider of much of the infrastructure on which
freight is carried (i.e., highways, waterways, and airports and airways)
and regulator of the safety of freight transport, the public sector plays a
major role in shaping the direction of future freight activities.

DOT policy makers seek answers to the following questions. To
what extent have the reliability and timeliness of freight shipments
been adversely affected by growing highway congestion and the in-
creasing difficulty of expanding highway capacity? How do federal
policies, such as truck size and weight regulations, affect modal
choices and thus the financial health and competitiveness of competing
modes, such as railroads or intermodal transport (e.g., trailer-on-flat-
cars, double-stack container trains)? What effects do these policies
have on the overall safety of freight transport, and what are their long-
term impacts on national security, the environment, and energy use?

These issues are better addressed by an approach that is market, not
mode, driven. The key question from a policy perspective is which
combination(s) of federal regulatory and investment strategies will
provide the greatest improvement in the efficiency of goods movement
without compromising safety or significantly degrading other national
objectives, such as environmental quality. What information could
NTPMS bring to bear on this question?

Comparative data could be gathered on the current performance
of freight transport by alternative modes and combinations of modes
by regions and major markets. With information on market access
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to different transportation modes, the safety of these modes, and
the quality of the service they provide, policy makers should be in
a better position to identify appropriate modal regulatory and invest-
ment options, assess their likely consequences on modal shifts and
demand for transportation services generally, and examine their im-
pacts on other national objectives (e.g., national security implica-
tions of service elimination or abandonment of substantial portions
of existing network facilities, degradation of urban air quality and
increased energy use from a significant expansion in freight traffic).
Data on the safety performance, energy use, and pollution effects
of individual transport modes have not been brought together in a
comparable way or at a level of geographic detail that is useful to
policy makers in assessing the trade-offs between efficient goods
movement and other national goals from shifts in traffic among
modes.

Data on freight flows and the condition and capacity of alternative
transport modes, organized by market area and intercity corridor, are
essential for these analyses. [These data could be drawn in part from
sample surveys of firms (i.e., flow data will be gathered in this manner
from the planned Commodity Flow Survey) and in part from existing
surveys of modal facilities (i.e., many of the operating administrations
currently report on the condition and capacity of modal facilities and
services).] Properly analyzed data on freight flows and the distribution
of these flows by mode between origin and final destination should
help identify heavily used intercity travel corridors and intermodal
transfer points as well as provide comparative data on the intensity of
use for different modes. When flow data are combined with supply-
side data on modal condition and capacity, policy makers should be
able to pinpoint more precisely where congestion is or is soon likely to
become a problem and what modal options are available and are likely
to remain so in the foreseeable future for accommodating growth in
demand. Currently, freight flow data by origin to final destination are
not collected, nor are supply data tracked by market area or corridor.
Thus, little national information exists on the location and severity of
transportation capacity constraints, types of shipments affected, modes
involved, availability of alternative modes, and appropriateness of
these alternatives given the volume of commercial freight or military
shipments and their characteristics. These data, summarized by major
market areas and selected intercity corridors, are essential to provide
DOT with baseline information on the use and condition of alternative
transport modes for monitoring the impacts of existing federal invest-
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ment and regulatory policies and evaluating the likely outcomes of
proposed policy changes.

Data Sources, Coverage, and Comprehensiveness

The primary sources for NTPMS are data collected directly from busi-
ness establishments and individuals [through surveys of company ex-
ecutives and heads of households (i.e., the reporting units)] and data
drawn from administrative records and other surveys (e.g., traffic
surveys). The data can comprise a census (e.g., a count of all fatal
highway crashes contained in the Fatal Accident Reporting System of
the National Highway Traffic Safety Administration) or they can rep-
resent a sample (e.g., of individuals or firms, the sampling unit for
surveys, or of records, such as rail waybills, airline tickets, or other
appropriate sampling units for administrative data).

NTPMS should draw on both kinds of data. However, two issues are
likely to arise in determining how best to collect the data for national
monitoring purposes—the adequacy of sample versus census data and
the appropriate level of aggregation of the data.

In general, sample data, rather than the detailed reporting by
individuals and firms typical of regulatory data or complete enu-
meration of administrative records, are likely to be adequate for
monitoring purposes (TRB 1990, 11). The difficulty is ensuring that
the data are representative and comparable, because they are fre-
quently collected from multiple sources that are aggregated for na-
tional summaries. In those areas for which DOT has regulatory
responsibility—safety, environmental impacts of transportation invest-
ments, and fuel efficiency of motor vehicles, large sample sizes may
be necessary to provide the level of detail needed to monitor the
impacts of regulatory policies.

A related issue is the appropriate level of aggregation of the data for
monitoring and analysis of national policy issues. Given the proposed
market focus of NTPMS, data that are aggregated by regions,
market areas, and major corridors are likely to be more relevant
than data summarized by traditional jurisdictional boundaries.
The level of aggregation will also depend on the nature of the issue.
For example, surface transportation congestion and poor air quality are
largely urban phenomena, the impacts of which are best analyzed at
the urban level, whereas data on passenger and freight movements,
which provide information about the use of the transportation system,
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are probably adequately summarized at the regional and national level.
Finding an appropriate balance of data that are highly aggregated
yet sufficiently detailed for national monitoring and policy-making
purposes is an important challenge in the development of NTPMS.

Frequency of Data Collection

The data should be collected on a continuing basis to provide the
time series needed for long-term monitoring and problem identi-
fication. However, not all of the data need to be collected annually.
Data on passenger and commodity flows and characteristics, which are
expensive to collect and unlikely to change dramatically from one year
to the next, could be collected periodically. Data on safety, energy use,
and the environment, however, which are important areas of regulatory
concern for DOT, probably should be collected more frequently.

Timely reporting of the data, particularly for data that are only
collected periodically, is crucial. The usefulness of NTPMS as an
early warning system for strategic analysis is only as good as the
currency of the data provided.

Data Analysis

Data collection alone would provide an inadequate information
system for national policy making. Analysis is needed at several
levels to translate data into useful information for policy makers.

At a minimum, a brief description of the data items, their sources,
and methods of collection should be provided. A summary of key
trends and changes in trends would also be appropriate, as would a
discussion of the quality and limits of the data. The rationale for the
choice of indicators should be made explicit and the findings summa-
rized. Finally, important topics, which are not amenable to measure-
ment, should be identified and discussed qualitatively.

Proper interpretation of trend data, however, requires special
studies to analyze the key explanatory factors underlying the
trends. For example, user surveys could supplement and help explain
data on performance. Special analyses of the main factors driving the
growth in freight and passenger demand could improve understanding
of flow data. [A special Transportation Research Board planning group
on strategic issues in domestic freight transportation ranked a study of
the characteristics and growth of freight demand as one of its top
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priorities (TRB 1991).] Periodic special studies may also affect the
data collection process itself by suggesting new topics that should be
monitored and others that may be discontinued.

Trend data are also likely to prove inadequate as a means of alerting
policy makers to emerging changes in the environment in which trans-
portation operates. Special studies may be required, drawing on data
primarily collected by others (e.g., Bureau of the Census, Bureau of
Labor Statistics, and industry associations) to assess the likely impact
of fundamental changes in demographics, regional growth, employ-
ment patterns, technology, and logistics practices on the future demand
for and use of transportation services.

In addition, a common set of assumptions for forecasting trans-
portation activity levels is needed. Currently, the department does
not have a very cohesive view of the future; each of the operating
administrations does its own forecasting, often using different assump-
tions about demographics, employment levels, labor force characteris-
tics, and, perhaps most important, economic growth rates and related
assumptions about inflation rates, interest rates, and growth in gross
national product. At a minimum, an appropriate set of common eco-
nomic assumptions should be defined (the Council of Economic Advi-
sors, the Congressional Budget Office, and private firms such as Data
Resources, Inc. provide economic forecasting data) for use by the
operating administrations in developing modal forecasts. Alter-
natively, baseline forecasts could be prepared centrally for passenger
and freight travel demand, which could then be used as input by policy
makers in examining the systemwide impacts of different modal policy
options.

Modeling capability should also be developed. For example, ana-
lytic models could be prepared, on the basis of knowledge of the key
factors affecting travel demand, to assist policy makers in more sophis-
ticated analyses of “what if” propositions in projecting the likely
impacts of different assumptions about travel growth. Models could
also be developed to help analyze the impacts of projected changes in
the demand or supply of transportation services on systemwide
performance.

Geographic information systems (GIS) offer another analytic
tool for integrating and manipulating data for intermodal compar-
isons and analyses of system impacts, which should be further
developed for transportation policy applications.? GIS are com-
puter-based systems that organize and display spatially oriented data
by linking locational and attribute data and overlaying them on a map
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(Dueker 1990, 20). Transportation facilities and flows, because of
their inherent geographic character, are particularly amenable to GIS
applications. Current applications include optimal routing of haz-
ardous materials and deployment of military equipment, analysis of
highways for inclusion in the proposed National Highway System, and
determination of the adequacy of transportation infrastructure and ser-
vices in rural areas. DOT is currently the lead agency for coordination
of spatial transportation data on the Federal Geographic Data Commit-
tee and supports development of a national transportation network data
base as the core of a multimodal GIS capability.? These efforts should
be expedited as part of the development of NTPMS.

BIENNIAL PERFORMANCE REPORT

A major product of NTPMS should be a mandated biennial report
on the state of the nation’s transportation system. This report
should provide an overview of system performance and impacts,
summarizing benchmark data from selected indicators.4 It should
provide a continuing source of baseline information on the condi-
tions and trends of the transportation sector for policy makers,
research analysts, and system users both within and outside DOT.
(Data could be provided to users in a machine-readable form.) It
should focus on the performance and contribution of transportation to
the economy and society and monitor how they are changing over
time.

Preparation of this report would require a collaborative effort with
the operating administrations, other federal agencies, and the private
sector. The process of preparing the report should help define missing
data and areas in which comparative data from the modes need to be
strengthened. The potential visibility and wide distribution of this re-
port could help develop broad-based support for an enhanced transpor-
tation data collection and analysis effort.

The closest approximations to such a report are the annual National
Transportation Statistics, prepared by the Volpe National Transporta-
tion Systems Center of the Research and Special Programs Administra-
tion of DOT, and Transportation in America, currently funded by the
Eno Foundation for Transportation. Compiled in the former report are
inventory, financial, performance, and safety data from a wide range
of sources for all transportation modes, as well as supplementary data
on the transportation sector’s contribution to the economy and its con-
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sumption of energy resources. Budget constraints, however, limit the
value of the report as an adequate source of multimodal data for strate-
gic policy making.> For example, performance data are focused on
readily available indicators, which do not include measures of service
quality. No attempt is made to examine the comparability of the data
that are reported, point out their limitations, or summarize the key
facts that can be drawn from the data. The latter report also draws
trend data from a wide range of sources to provide an overview of the
transportation sector, but provides little interpretation of the data or
discussion of their limitations.
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NOTES

. In contrast, traditional long-range or comprehensive planning is more goal and

program oriented, and more focused on the internal environment and a single
scenario for the future (Bryson 1989, 7,8).

. GIS technologies for national transportation policy analysis are also discussed

in Appendix B.

The committee recently reached consensus on a 1:1,000,000 scale U.S. map,
which will provide adequate links to enable use at the national level. The
underlying data base will be composed solely of geographic data on links and
nodes; data attributes will be organized as separate modules. This decentral-
ized approach will help keep the system current (i.c., if all the attribute data are
not in place or updated, the system will still be operational) (personal commu-
nication with Arlene Dietz, Director, Navigation Data Center, U.S. Army
Corps of Engineers, June 17, 1991).

. A report similar in concept—The Condition of Education—provides key indica-

tors of the health of education and summarizes major trends. The report, which
is prepared annually by the National Center for Education Statistics, is now
mandated by Congress.

. Appropriations to support this report dropped to zero in fiscal year 1991; the

cost of preparing the report will most likely be paid by users in the future.
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Meeting Data Needs

Substantial data exist about the transportation system, but fall
short of providing the information needed to inform policy
makers about the strategic issues facing the U.S. Department of
Transportation (DOT). In this chapter key areas are defined in which
multimodal data are missing or additions to existing data are needed to
enhance intermodal comparisons and provide the basis for monitoring
system performance and impacts. The range of organizations that must
cooperate jointly to make these data available also is suggested.

Changes in the data environment of the 1980s have affected both the
availability and cost of data collection. Deregulation, the Paperwork
Reduction Act, competitive concerns of private providers, and cost are
all potential constraints on data collection. However, incentives exist
for public-private collaboration in data collection. Issues and oppor-
tunities for private involvement in the provision of transportation data
for strategic policy making are discussed.

New information systems technologies, such as electronic data in-
terchange (EDI), are being developed and implemented, with the po-
tential to automate certain data functions and link together multiple
data bases. These systems provide opportunities for cost reduction as
well as improvements in the speed, reliability, and quality of data
collection and analysis. Opportunities for harnessing these new tech-
nologies for linking and aggregating data for national policy making
are also explored in this chapter.

MAJOR SOURCES OF NATIONAL
TRANSPORTATION DATA

Transportation data are extensive but decentralized both within
DOT and outside the department (Table 3-1). The roots of this

45
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TABLE 3-1 MAJOR SOURCES OF NATIONAL TRANSPORTATION
DATA
Organization Type Agency Data Focus
U.S. Department of Office of the Secretary International, aviation
Transportation Office of Commercial Space transport
Space Transportation
Research and Special Aviation, hazardous
Programs materials, pipelines,
Administration multimodal
Federal Aviation Aviation
Administration
Federal Highway Highways
Administration
National Highway Highways
Traffic Safety
Administration
Urban Mass Public transportation
Transportation
Administration
Federal Railroad Rail
Administration
Maritime Administration ~ Water
U.S. Coast Guard Water
St. Lawrence Seaway Water
Development
Corporation
Other federal Bureau of the Census Multimodal
government agency U.S. Army Corps of Water
Engineers
Interstate Commerce Trucking, rail, intercity
Commission bus
U.S. Department of Trucking, rail, water
Agriculture

NortE: See text for discussion of private sector data sources.

situation lie in the decentralized nature of the federal statistical system
as well as the development of data programs within the department
itself.!

DOT was a latecomer in the national statistical system. When the
department was founded, national transportation statistics were embod-
ied in the System of National Accounts managed by the U.S. Department
of Commerce? and the regulatory data programs of such agencies as the
Interstate Commerce Commission (ICC), Civil Aeronautics Board
(CAB), and Federal Maritime Commission. All of these programs and
their data sets were modally focused. Although responsibility for na-
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tional transportation policy making was largely centralized within DOT,
these major transportation data activities remained outside the depart-
ment. With deregulation, some of these activities were reduced (e.g.,
ICC transportation data programs), whereas others were transferred to
the department (e.g., CAB aviation economic data programs).

New data programs were established within DOT, but their primary
purpose was to serve the missions and programs of the modally fo-
cused operating administrations. The modal focus of the department is
evident today. DOT’s largest statistical programs (those with funding
that exceeds $500,000 per program) reside in the operating administra-
tions (Table 3-A, at end of chapter); projected funding for these major
data programs, which will reach nearly $50 million in fiscal year 1991,
is heavily concentrated in three agencies—the National Highway Traf-
fic Safety Administration (NHTSA), the Federal Highway Administra-
tion (FHWA), and the Federal Aviation Administration (FAA).3 Of
course, this is where most of the department’s programs and most of
the nation’s transportation activity are focused. In contrast, funding of
statistical activities that cut across the modes, many of which are
housed within the Research and Special Programs Administration and
its Volpe National Transportation Systems Center, reached about
$660,000 in fiscal year 1991 (Table 3-B, at end of chapter). The sum
of funding for these multimodal data programs barely exceeds the
Office of Management and Budget (OMB) criterion of $500,000 for a
single major statistical program; currently they account for slightly
more than 1 percent of DOT’s major statistical programs.

Congress has played an important role in the development of data
bases for national transportation policy making, but these efforts are
still largely modally focused, reflecting the modal orientation of the
congressional committee structure. In the mid-1970s, prompted in part
by congressional concern over the deterioration of the nation’s infra-
structure, FHWA and the states developed a highway performance
monitoring system (HPMS) to provide a more consistent basis for
long-term monitoring of the condition of major highways built with the
assistance of federal funds, including the Interstate highway system.4
More recently, Congress directed FAA to develop a set of standard
indicators to measure the safety of the aviation system consistently
over time (FAA 1989).

State and local governments are not major producers of national
transportation data programs, although they provide considerable data
to DOT primarily through reporting requirements of Federal-Aid pro-
grams that are aggregated by DOT to provide national summary data.
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These include, for example, HPMS and other FHWA statistical pro-
grams, the Section 15 reporting requirements for Urban Mass Trans-
portation Administration (UMTA) grant recipients, and FAA reporting
requirements for airports.

Private involvement in transportation data collection has grown in
the wake of deregulation. Many industry associations now compile
regulatory data on large carriers, which are still collected by ICC, for
their membership. Some also conduct special surveys for smaller car-
riers that are no longer required to report. For example, the Associa-
tion of American Railroads conducts an annual survey of regional and
local railroads to obtain basic information (e.g., revenue, employees,
commodities carried, etc.) about this growing industry sector from
which ICC no longer requires detailed reporting. Finally, private ven-
dors may take public source data, compile them in computerized for-
mats that organize the data for analysis, and sell them. For example,
this practice has been the main way of disseminating the large volume
of economic, financial, and operating data on the airlines to private
users (Carey 1990, 10,11).

Appendix A provides more detailed descriptions of some of the
major national transportation data programs within and outside DOT.
The large number of data bases cataloged in this appendix suggests the
range of transportation data programs. However, many of these pro-
grams are used for administrative and operating purposes and are not
well structured for policy analysis.

DATA DEFICIENCIES

Despite the existence of extensive transportation data programs,
significant deficiencies exist in the data needed for national policy
making. It is beyond the scope of this study to detail all data gaps and
potential areas for improvement, nor would such a list indicate priority
areas for attention. Instead, the report is focused on major areas of
need: (a) supplying critical missing data and (b) integrating and sup-
plementing existing data in areas for which DOT continues to have
major regulatory (e.g., safety and the environment) and mission re-
sponsibilities (Table 3-2). These needs are discussed within the broad
framework for organizing data for the national transportation perfor-
mance monitoring system (NTPMS) (i.e., by supply, demand, perfor-
mance, and impacts) defined in the previous chapter. For some data
categories, more research is needed to identify the appropriate data to
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measure and collect; these areas are described in the following discus-
sions of each data category.

Data on Supply and Demand

The biggest gap in DOT’s multimodal data programs is in flow
data. Flow data refer to information on passenger and freight volumes
from origin to final destination by trip purpose, distance, mode, and
passenger and freight characteristics.

These data are critical to strategic policy making for several reasons.
First, they provide basic input for understanding and monitoring how
the system is being used and by whom. The data are essential to
answering such questions as who or what is moving on the system? for
what purpose? by what means? and from where to where? For exam-
ple, the data are basic to understanding trade flows. Shippers are
finding it more cost-effective to transport certain international ship-
ments via rail for the long-distance inland portion of the journey than
via the Panama Canal. This intermodal traffic may be significant, but
data on the origin (exports) and final destination (imports) of trade
flows are not readily available. Thus, it is difficult to know the extent
of this traffic or its characteristics (Smith 1989)> and the implications
for future transportation infrastructure requirements.

Second, passenger and freight flow data can help inform many
strategic policy issues facing the department. For example, congestion
has been identified as a major problem that affects many transportation
modes and results in millions of dollars of delay, increases the cost of
transporting goods and people, and ultimately, adversely affects U.S.
competitiveness in world markets (DOT 1990, 24). Flow data are
essential to identify transportation demand across modes, pinpoint key
links within and between modes, and help indicate where investments
in new capacity or intermodal links would pay off.

Finally, good flow data should help alleviate multiple data deficien-
cies. Flow data by mode provide the basic exposure measures of
people and cargo for safety analysis; they provide the denominator for
calculating accident rates per passenger-mile or ton-mile. Flow data
are also basic inputs to forecasts of vehicle activity, which are used to
calculate accident rates per vehicle mile and project levels of conges-
tion, emissions, and energy use. Obtaining detailed data for analyses
of safety, congestion, and urban air quality, however, is not likely to
come from national surveys of passenger and freight movements with



TABLE 3-2 ILLUSTRATIONS OF KEY DATA DEFICIENCIES

Data Category

Data Deficiency

Agencies Involved in
Data Compilation

National Policies Served

Supply and demand

Performance
Safety and personal
security

Access

Service delivery

Impacts on other
national objectives
Economic growth

Passenger and commodity flow data

Exposure data
Reporting of injuries

and nonfatal accidents
Measures of system security

Measures of availability, use, and
cost of transport services in rural
and small urban areas and for
handicapped, elderly, and low-
income populations

Measures of service quality
Measures of intermodal performance

Measures of transportation impacts
on industrial profitability

Expanded data on specific
transportation service sectors and
their relative contribution to
productivity of the sector as a
whole

DOT; Bureau of the
Census

DOT

DOT; DOA; DHHS

DOT

DOT; Bureau of the
Census; U.S.
Customs Service

DOT; BLS; BEA,
Bureau of the Census

Congestion alleviation; investment
decisions; system capacity for
civilian and defense needs

Identification and monitoring of
major system safety and security
problems; evaluation of alternative
safety regulations

Investment decisions and
development strategies; evaluation
of costs and benefits of alternative
service delivery mechanisms

Investment decisions; identification
of impediments to transportation
performance affecting economic
growth and international trade

Articulation of value of
transportation to economic growth;
investment policies to support
U.S. competitiveness



National security

Environmental
quality/land use

Energy use

Location, condition, and use of
transportation facilities

VMT, speed data, and other
measures of transportation impacts
on air quality

Measures of transportation impacts
on global warming, wetlands
degradation, water and noise
pollution, and other environmental
concerns

Improved measures of vehicle fuel
efficiency

DOT; DOD

DOT; EPA; DOE;
states; other agencies
with environmental
missions

DOT; DOE

Investment strategies for improved
military deployment; economic
impacts of alternative levels of
demand

Evaluation of environmental impacts
of alternative transportation
investments.

Identification of magnitude and
effects of transportation impacts
on the environment; development
of policies to mitigate adverse
impacts

Evaluation of energy performance of
alternative transportation modes;
monitoring energy performance of
the transportation sector

Note: VMT = vehicle miles traveled; DOT = Department of Transportation; EPA = Environmental Protection Agency; DOE = Department of
Energy; DOD = Department of Defense; DOA = Department of Agriculture; DHHS = Department of Health and Human Services; BLS = Bureau
of Labor Statistics; BEA = Bureau of Economic Analysis.
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out requiring a large sample at a high cost. Supplementing national and
regional data with more extensive sampling in selected transportation
corridors and major urban areas should provide sufficient detail for
national monitoring and analysis purposes.

The most recent source data on passenger and commodity flows date
back to the National Travel and Commodity Transportation Surveys
conducted by the Bureau of the Census in 1977.¢ DOT?s fiscal year
1992 budget submission includes a proposal for restarting these two
major surveys. This initiative should be the primary new data col-
lection priority for NTPMS. Opportunities for automating portions
of the data collection for the proposed Commodity Flow Survey,
which are discussed more fully in the last section of this chapter and in
Appendix B, offer the potential for reducing survey costs.

Data on Transportation System Performance

Many data programs measure the safety, access, and, to a lesser
extent, service, provided by individual transportation modes. De-
velopment of NTPMS will require linking and analyzing these data
to provide a more consistent and comparable basis on which to
assess the overall performance of the system.

Safety and Personal Security

The Statement of National Transportation Policy identified safety
as the top departmental priority (DOT 1990, 7), yet the data to
monitor the safety and security of the system across all transporta-
tion modes are inadequate. For example, although information on
accidents and fatalities is available for each of the modes, data on
exposure to risk, or activity levels, which are needed to calculate
accident rates, are not. [These exposure data are equivalent to the flow
data already mentioned; however, they must be made available at a
level of detail (e.g., by rural and urban area, by type of road) appropri-
ate for safety analysis.] The authors of a recent TRB report, Data
Requirements for Monitoring Truck Safety, found that data on travel
estimates for trucks, a basic input for computing accident rates, are
neither reliably nor consistently measured; thus, government has inad-
equate information for monitoring truck safety and developing regula-
tions that may affect other modes, such as rail (TRB 1990a, 1).
Improving exposure data should be a priority for safety data col-
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lection for all modes; data on accident and fatality rates and the
absolute numbers of accidents and fatalities are needed to track safety
performance adequately. Development of the data is an ambitious
undertaking, which will require a long-term cooperative effort among
the DOT operating administrations, as well as the states, local govern-
ments, and others that monitor transportation activity.

Comparability of safety data across modes is also limited by differ-
ent accident reporting thresholds, particularly for nonfatal accidents.
For example, thresholds are not used in UMTA’s Section 15 Reporting
System to define how serious injuries or property damage must be
before it is reported. As a result, it is difficult to compare safety
records across transit systems, much less between transit and other
forms of transportation.”

Cross modal safety comparisons are limited by the absence of data
on injuries or by inconsistent definitions of what constitutes an injury.
Better injury data, particularly on serious injuries, is needed for
all modes. Consideration should be given to more widespread use of
the Abbreviated Injury Scale, the most widely recognized injury sever-
ity scoring system (Rice et al. 1989, 31), which is used by NHTSA in
its highway accident data programs. A cooperative interadministra-
tion effort within DOT to work toward consistent reporting
thresholds and greater standardization of injury reporting across
the modes is desirable.

Lack of uniform reporting requirements also affects the consistency
of safety data collected for each mode; these data are the basic input
for any systemwide safety appraisal or attempt to identify causal rela-
tionships. Because the vast majority of transportation-related accidents
and fatalities occur on highways (DOT 1990, 83), efforts to improve
the quality and consistency of police accident reports, the primary
source of highway safety data, should have large benefits. NHTSA has
developed a uniform coding system for state accident reports—critical
automated data reporting elements (CADRE)—to standardize informa-
tion collection on a core set of data elements essential for highway
safety analyses (IIHS Status Report 1990, 6) and is engaging in a
cooperative effort with the states to implement this system. This ap-
proach could be a model for improving other DOT accident reporting
systems.®

Measures of safety for transportation modes with relatively few,
but potentially severe, accidents, such as airplane crashes and
pipeline failures, need to be developed. For example, Congress has
requested that FAA identify a set of safety indicators that can be used
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to track aviation safety on a consistent basis and provide an early
warning of potential problem areas or emerging issues (FAA 1989,
1-1). The difficulty is finding reliable indicators that are related to the
risk of accident occurrence (FAA 1989, 1-3).

DOT gathers little information on the level of security provided to
passengers by different modes of transport, with the exception of the
aviation sector.

Access

Perhaps the most fundamental role of transportation is to provide ac-
cess to markets and personal mobility. An important mission responsi-
bility of DOT is to promote policies and programs that accommodate
the mobility needs of U.S. citizens.

Meeting this mission, however, is not always easy. As the rural
population has declined, provision of transportation services to widely
dispersed, low-density rural areas has become more costly. Low-in-
come, elderly, and disabled populations are particularly affected, be-
cause low-density rural areas cannot support conventional public
transportation modes (DOT 1989, 28). These groups may also have
difficulty finding appropriate modes of transportation in urban areas.
The issues of mobility and access are further complicated by lack of a
common understanding of what communities, and populations within
these communities, require for mobility, and how these needs may
differ for local and long-distance transportation. Data on the delivery
of transportation services in rural areas and to low-income, el-
derly, and disabled populations can help the department monitor
changes in the provision of service, identify where loss of service is
occurring, and help coordinate development and assistance
strategies.

Rural data are available, but they are scattered. The Essential
Air Services Program was begun by DOT in 1978 to ensure contin-
ued provision of air service to small urban and rural areas following
deregulation. As part of this program, regional and commuter air-
lines, which serve rural areas, are required to report operating data
(passengers enplaned, flight hours, etc.) by market. These data can
be supplemented by information from the Official Airline Guide on
schedules to determine the time and frequency of service. The Na-
tional Railroad Passenger Corporation (Amtrak) can supply informa-
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tion on passenger rail service in rural areas, but data on freight rail
service are lacking, except for the largest carriers.? Data on other
public and private carriers, such as public transit and intercity bus,
are limited. The Community Transportation Association of America
(CTAA) receives funding from UMTA to prepare a directory of rural
(Section 18) transit service providers, including the type of service
offered, fleet size, and county(ies) in which service is provided. No
data are available, however, on the frequency of service, the number
of passengers served, or the cost of service, nor is information
collected on private or nonprofit service providers that do not receive
UMTA funding. Data on intercity bus activities have not been col-
lected since deregulation of the intercity bus industry in 1982. How-
ever, officials at the Bureau of the Census are proposing a new
annual survey of charter, rural, and intercity bus service, which could
fill this data gap. Overlaying and integrating all these service ele-
ments into a locationally defined geographic information system
(GIS) would permit analyses of the availability of transportation
services in rural areas.

Data on the provision of transportation services to the elderly,
handicapped, and disadvantaged are limited. For example, DOT is
issuing regulations to implement the American Disabilities Act of 1990
that are likely to cost transportation providers hundreds of millions of
dollars based on a survey from the mid-1970s of the affected popula-
tion (personal communication with the DOT Deputy Assistant Secre-
tary for Policy and International Affairs, July 16, 1991). UMTA
collects some data on the provision of transit services for the elderly
and handicapped [Section 16(b)] as part of the CTAA directory. The
Department of Health and Human Services (DHHS) also provides
funding for transportation services for the elderly and the disadvan-
taged through programs under the Older Americans Act, Medicaid,
Head Start, and the Community Services and Social Services Block
Grant Programs. The department is attempting to gather baseline infor-
mation on the share of DHHS program funds that is used to provide
transportation services and identify the service providers. !°

Improving data on the accessibility of transportation will re-
quire DOT to integrate and analyze available data from scattered
sources, work jointly with other federal agencies (e.g., DHHS) to
separate out data on target populations, and cooperate with indus-
try associations and nonprofit organizations to amplify existing
data sources.
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Service Delivery

Several of the operating administrations prepare reports on the
condition and performance of modal systems, yet together, they do
not provide an understandable and reliable basis for comparing
the efficiency or quality of service delivered by individual modes
or assessing the performance of the system as a whole (OTA 1991a,
18). Coverage should be expanded where possible to include more
modes; measures of service quality should be introduced; and
methods for measuring intermodal performance should be devised
(Table 3-2).

Three DOT operating administrations and the U.S. Army Corps of
Engineers (USACE) produce condition and performance reports of
varying scope and analytic content. Perhaps the best known of these—
FHWA's biennial report on the condition and performance of the na-
tion’s highways and bridges—draws extensively on HPMS, a data
system that tracks the physical characteristics, usage, condition, and
operating performance for a sample of road types. Analytic models are
an integral part of the system and provide policy makers with the
ability to examine the impacts of various assumptions about travel
growth and investment levels on highway performance.

UMTA has prepared a biennial report to Congress on the current
performance and condition of public mass transportation systems since
1984, drawing largely on Section 15 data. The reports provide a num-
ber of indicators of transit performance as well as estimates of invest-
ment requirements to maintain existing systems,!! but there is little
analytic capability to examine the impacts of alternative investment
levels on transit system performance or of alternative strategies (e.g.,
pricing) on transit use.

Since 1987 FAA has included a brief review of the condition and
performance of the airport system, which it plans to expand in future
years, in its National Plan of Integrated Airport Systems, a report
required by Congress (FAA 1987, iii). The review includes some
measures of system performance, such as airport congestion and de-
lays, but provides limited information on the consequences of alterna-
tive levels of demand or investment on overall system performance.

Finally, USACE publishes biennial data on the performance of locks
on the inland waterway system, including traffic levels, type of ton-
nage carried, and vessel transit time through the locks.

These reports could provide the nucleus of a more integrated look at
systemwide performance, if the following additions were made. First,
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measures of the quality of service—speed, reliability, frequency—are
lacking for nearly every mode, with the exception of aviation and
inland waterways, where some measures of delay are available.!? Be-
cause of the importance of performance to users and the prevalence of
congestion, such measures should be developed, with some degree of
standardization among the modes. FHWA has already launched an
effort to improve the measurement of highway congestion in major
urban areas through HPMS (Pisarski 1990).

Second, measures of intermodal performance should be developed.
Existing performance reports are modally focused and do not provide a
picture of performance at modal connecting links. Without these data,
the department is poorly positioned to examine barriers (e.g., lack of
container standardization, overweight maritime containers) that im-
pede the performance of an increasingly multimodal transport system
(OTA 1991b, 11; TRB 1992) and affect economic growth and interna-
tional trade.

Developing performance measures for all modes could prove diffi-
cult, particularly for modes such as rail and pipelines whose facilities
are owned and operated by the private sector and where proprietary
interests may limit access to data. It may be possible, however, for
DOT to gather selected performance data by working cooperatively
with private industry groups.

Making progress in improving the comparability of modal condition
and performance reports will likely require a special effort by repre-
sentatives from the various operating administrations to develop more
standardized performance measures and agree on common demo-
graphic and economic assumptions underlying forecasts, forecast
periods, and analytic models that should support performance
reporting.

Data on Impacts of the Transportation System on Other
National Objectives

Increasingly, transportation policies are being developed in the
context of other national policy objectives, such as meeting na-
tional security needs and improving environmental quality. Policy
makers at DOT must be able to articulate the value of transporta-
tion in this broader environment as well as its effect on meeting
other national objectives. Gathering the data to measure these
impacts requires joint cooperation among federal agencies.
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Economic Growth

Transportation is a service industry; it provides inputs to other indus-
trial sectors (Helfand et al. 1984, 9; DOT 1990, vi). To the extent that
transportation services improve productivity, permit more efficient al-
location of productive resources, and enhance consumer choice, they
contribute to economic growth and international competitiveness.

DOT should be able to articulate these linkages if the depart-
ment is to devise policies and investment strategies to encourage
economic growth. At present, these linkages are poorly under-
stood. Moreover, current measures of the productivity of the
transportation sector do not reflect the full value of transportation
services to the economy. For example, they do not include any mea-
sures of the quality of service, a common measurement problem in the
service sector generally (Pisarski 1991). DOT must work jointly with
other federal agencies that measure the productivity of transporta-
tion and its contribution to the economy—the Bureau of Labor
Statistics (BLS) and the Bureau of Economic Analysis (BEA)—in a
cooperative effort to understand these linkages and develop more
comprehensive measures of the contribution of the transportation
sector to economic growth.

Existing measures of the role of transportation in the national
economy should also be strengthened. BEA uses information on the
transportation sector as one input in the preparation of summary data
on the Gross National Product’3 and the Balance of Payments, key
elements of the System of National Accounts. BLS measures the pro-
ductivity of U.S. service industries including transportation.

These measures are critical indicators of the magnitude and perfor-
mance of the transportation sector in the general economy, yet they are
only as good as the data that support them. BLS measures of transpor-
tation productivity illustrate the data problems related to productivity
measurement. BLS measures labor productivity as output per worker
hour; output is expressed either as a physical quantity (i.e., passenger-
miles, ton-miles) or as a value of the service performed (i.e., revenue)
(Dean and Kunze 1991, 1-7). The data from which BLS derives the
output component of its productivity index cover only a limited portion
of total transportation activity. This situation is partly a result of
changes in the sector following deregulation, changes which have not
yet been captured in data programs. The Bureau of the Census has
responded by planning a significant expansion of its 1992 Economic
Census of Transportation and proposing an expanded program of an-
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nual surveys (see Appendix A, pp. 137-139). The Boskin initiative,
which proposes a 5-year, $230 million program to improve the quality
of government economic statistics, may also provide some additional
funding for transportation data as part of an overall plan to increase the
coverage of the service sector (Executive Office of the President
1991). These efforts should receive strong support from DOT.

National Security

The Persian Gulf War provided a vivid illustration of how vital trans-
portation is to national defense. Fortunately, the adequacy of the trans-
portation system to meet the “just-in-time” delivery of the military
force as well as civilian demands was tested in a recessionary environ-
ment with considerable slack in the system.

Of course, the timing and duration of military emergencies cannot
be projected with any certainty; the Secretary of DOT, however,
should be able to assess what impact different levels of demand,
military and civilian, would have on economic performance; iden-
tify where added investment in facilities would provide the great-
est benefits in improved military deployment capability; and
evaluate how the special requirements of military equipment (e.g.,
ammunition shipped in containers) would affect commercial
activity.

Collecting the data to address these questions is complex, time-
consuming, and costly, because of the special characteristics of de-
fense transportation data requirements. First, the data must be precise
regarding the location, physical characteristics, and performance capa-
bilities of transportation facilities. For example, it is not enough to
know that there are three bridges rated structurally deficient on primary
highways in the metropolitan Miami area. Data on condition and use
must be linked directly to specific facilities at specific locations on
strategic defense highways. Second, the data must be comprehensive.
Defense transportation data needs are concerned with all transportation
modes and how they interact; it is frequently at the links between the
modes—rail or highway connections to ports, for example—where
delays and breakdowns in transporting equipment occur.

The U.S. Department of Defense (DOD) has been working with
DOT and the Oak Ridge National Laboratories of the U.S. Department
of Energy (DOE) since the early 1980s to develop a national transpor-
tation data base integrated into a GIS to provide the information
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needed for strategic defense transportation planning and policy mak-
ing. The National Highway Network data base, which contains infor-
mation on the Strategic Highway Corridor Network—a network of
highways considered most critical for defense transportation purposes,
is the most advanced element of the system (Lewis 1990, 1). Addi-
tional data bases are being included, but missing or inconsistent geo-
graphical coding is a problem for many data systems, such as the
National Bridge Inventory. Obtaining adequate detail on facilities
owned by the private sector such as rail lines (e.g., clearances for
oversize shipments, gross weight capacity, and traffic volumes) is also
a problem. Improving and expanding this data system will require
continued joint action between DOT and DOD. Given the magni-
tude of the task, the experience of the Persian Gulf War can per-
haps provide perspective on which data needs should take
precedence.

Environmental Quality

The Clean Air Act of 1990 introduced changes that will profoundly
affect the character of future transportation investments. The act
[Pub.L. 101-549, Sec. 101 (f)(2) and (3)] specifies that in nonattain-
ment areas (i.e., large urban areas with unacceptably high levels of
ozone and carbon monoxide), proposed transportation projects and
programs must conform with and contribute to emission reduction
measures specified in Environmental Protection Agency (EPA)-
approved state implementation plans (SIP).'4 Thus, the attainment of
federal air quality standards will become a critical, and in some cases a
controlling, factor in making transportation investment choices in most
of the nation’s major urban areas (Hawthorn 1991, 17). Transportation
control measures, such as transit improvements, high-occupancy vehi-
cle incentives, and demand management measures to reduce conges-
tion, are likely to receive greater emphasis in the future as ways to
offset growth in emissions and improve urban air quality (Hawthorn
1991, 21).

Good data are essential to ensure compliance with the act!S and
to enable DOT policy makers to better evaluate alternative invest-
ment strategies for balancing air quality concerns with mobility
needs. Traffic or vehicle miles traveled (VMT) data are critical to
projecting future emissions levels, determining the need for trans-
portation control measures, and monitoring compliance (Hawthorn
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1991, 18). States are the major source of VMT data, which are re-
ported to DOT as part of FHWA's HPMS. However, they are not
available for all major urban areas, '¢ nor do they necessarily provide a
representative sample of urban area traffic (Pisarski 1990, 18, Appen-
dix B; GAO 1989, 58). Moreover, forecasting models used to project
VMT have consistently underestimated actual traffic growth, suggest-
ing that the models do not include key variables that affect travel
demand (Hawthorn 1991, 20).

In addition to VMT, better data are needed on other critical
factors that affect emissions levels. For example, traffic speed data
are important because emissions levels vary inversely with speed
(i.e., VMT increases on congested roads will cause dispropor-
tionately larger increases in emissions) (Hawthorn 1991, 19). Cur-
rently, good data on speed (i.e., travel time) are simply not collected
(Pisarski 1990, 23); average daily traffic counts are not adequate to
measure emissions levels, which vary as a function of speed, which
changes throughout the day. Vehicle operating conditions also affect
emissions levels; vehicles operating from a “cold start,” that is,
sitting idle for 1 hr or more, will produce more emissions than those
operating from a “warm start.” Trip data (i.e., origin and final
destination) are needed to measure this factor, but are not readily
available by urban area. Finally, better data are needed on vehicle
mix (heavy trucks, light trucks, passenger cars) and fuel use (diesel
versus gasoline), which also have differential effects on emissions
levels.

Closing these data gaps will require joint action between DOT
transportation analysts and state officials to define appropriate
methods of gathering and projecting urban traffic data, DOE
energy analysts to provide data on vehicle emissions, and EPA
environmental analysts to incorporate these data into models that
measure their pollution contribution. Although these data may not
all be collected through DOT, the department should be involved in
advising state and local officials on how to structure a data collection
effort and will likely require summary data by major urban areas for
its own monitoring needs and reporting requirements.

Although this section is focused on the impact of transportation on
clean air, transportation affects many other environmental concerns—
global warming, wetland intrusion, water quality, noise pollution—
where the data on impacts, and more importantly, the ability to
analyze how these impacts affect the environment, are poorly
developed.



62 DATA FOR DECISIONS

Energy

Transportation also has a major impact on energy use. The transpor-
tation sector accounts for more than one-fourth of all energy con-
sumed and almost two-thirds of all petroleum consumed in the
United States (Greene et al. 1988). The near total dependence of the
sector on fossil fuels has important national security implications.
Dependence of transportation on fossil fuels also raises environmen-
tal concemns, including impacts on urban air quality discussed in the
preceding subsection, as well as long-term effects on global climate
change.!?

Considerable data are available from a wide range of sources
on total energy use by different passenger and freight transpor-
tation modes. However, the data need to be refined and, in some
cases, structured differently to address the issues facing the
transportation sector today. For example, more needs to be
known about the energy efficiency of various types of vehicles
and transport modes. These data are of interest to DOT for the
following reasons. First, the agency is responsible for regulating
motor vehicle fuel economy standards. Second, improvements in
vehicle fuel efficiency have been and are likely to continue to be an
important factor in achieving the twin goals of reduced energy use
and improved environmental quality; for example, one of the most
effective ways of reducing emissions of greenhouse gases from the
transportation sector is through increased vehicle fuel efficiency (De-
Luchi 1990, 168). Thus, it will be important for DOT as well as
DOE and EPA to have the capability to monitor the fuel economy
achieved by various types of vehicles and transportation modes to
gain a better understanding of the energy performance of the sector.

DOE currently collects data on energy consumption and efficiency
for personal use vehicles from its Residential Energy Consumption
Survey. There is no comparable survey on the nonresidential trans-
portation sector to capture data on energy consumption and energy
efficiency of commercial vehicles and other freight transport modes.
DOE has issued a notice of request for comments (Federal Register
1991) in an effort to determine how best to collect these data.

Energy use data also need to be gathered on a trip as well as a
modal basis. Without the data structured in this way, it is impossi-
ble to assess the relative benefits of alternative transportation invest-
ments. For example, proponents of high-speed rail (HSR) systems
contend that one of the benefits of introducing HSR in the United
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States is the greater energy efficiency of rail compared with compet-
ing air and automobile travel and the cleaner energy source used to
power the system (i.e., electricity versus fossil fuels). However,
total projected energy benefits may be less if the energy costs of
accessing the new system are also considered in initial origin to final
destination trip comparisons. DOT should work cooperatively with
DOE to examine opportunities for supplementing existing data
surveys where possible to obtain trip data.

Emerging Trends

Transportation not only affects the environment in which it oper-
ates, but is also affected by changes in this environment. Thus,
data must also be collected on key trends that are likely to affect
the transportation system of the future. For example, changes in
demographics will have profound implications for transportation ser-
vices. The aging of the population is likely to require a different mix of
services (e.g., more public transit, more user-friendly highways), and
result in more leisure travel that is dispersed in time and space (John-
ston 1989, 19). The projected slowing of the population growth rate
may mean some saturation in new drivers and car ownership levels
with reduced pressure on expanding highway capacity. Other trends,
such as regional growth patterns, metropolitan area growth, employ-
ment shifts, and changes in technology, are also likely to have impor-
tant implications on the future demand for and structure of
transportation services (Johnston 1989, 16).

Trend data are available from many sources, such as the Bureau of the
Census, BLS, and BEA. The primary need is to develop the capability
within DOT to analyze the data from a system perspective to antici-
pate shifts in demand for transportation services, and user needs for
modified or new transportation modes.

PRIVATE PROVISION OF DATA: ISSUES AND
OPPORTUNITIES

Reducing the data deficiencies noted in the previous section requires
collecting some new data as well as supplementing existing data bases.
The current environment, however, is not conducive to an expansion
of data gathering activities. Deregulation has reduced the amount of
mandatory data, particularly economic and financial, that must be
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reported by the private sector. Federal paperwork reduction measures
have been focused on reducing reporting burdens. Private carriers are
reluctant to provide information, even to industry associations, that
could be helpful to competitors (TRB 1990b, 16). Collecting data,
particularly household and business survey data, has become more
expensive, while budget constraints keep a tight lid on spending for
data.

Within these overall constraints, opportunities exist to balance
DOT’s requirements for data and the private sector’s willingness
to provide these data, either directly or through joint data collec-
tion efforts. First, with the exception of the surveys discussed in the
following subsection, the nature of much of the data needed to develop
NTPMS—summary tabulations and trend data—should not raise dis-
closure concerns or confidentiality problems. Second, the high cost of
new data collection efforts should create incentives for collaboration.
The private sector has become an increasingly important source of
transportation data, as private vendors and industry groups have at-
tempted to fill the vacuum created by the decline in regulatory report-
ing; DOT cannot afford to engage in duplicative data collection efforts
unless the information is extremely policy sensitive. At the same time,
private data providers have limited budgets and may be interested in
joint public-private data collection efforts, particularly if the data are
market focused and performance oriented, reflecting user concerns.

The private sector can be involved in several ways in the provision
of data; each raises a somewhat different set of issues.

Direct Data Collection

One of the most common methods of obtaining national data is to
survey private households and business establishments directly. The
planned National Travel and Commodity Flow surveys would be con-
ducted in this manner. Surveys of this type raise concerns of confiden-
tiality (i.e., protection of the data) and access by users. If the Census
Bureau administers the survey—and the DOT plans to use the Census
Bureau to take advantage of its sampling frame and confidentiality
restrictions to conduct the survey of business establishments for the
Commodity Flow Survey—then these problems can largely be circum-
vented. However, using private contractors may be desirable when
survey data are needed at lower cost and quicker turnaround than the
Census Bureau can provide; provision must be made for protecting the
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confidentiality of these data. DOT should develop a policy that ad-
dresses confidentiality and data access issues as part of the devel-
opment of NTPMS, a topic that is discussed more fully in Chapter 4.
The results of a multiyear study on Confidentiality and Data Access
conducted by the National Research Council Committee on National
Statistics, which will be completed by mid-1992, may provide addi-
tional suggestions for safeguarding confidentiality while providing ac-
cess to federal surveys and administrative records for statistical
purposes.

Privately Compiled Data or Private Data Sources

Private firms compile and sell data that originate as public information.
These vendors add value to the product by “cleaning” the data and
putting it in formats that can be readily analyzed and are generally
computer accessible. For example, industry associations, such as the
Association of American Railroads and the American Trucking Associa-
tions, compile and aggregate data collected by ICC and make it available
to nonmembers for a fee. Among the advantages of private vendors are
their specialized expertise in information processing technologies and
the timeliness of the products they offer. To the extent that DOT can
obtain services like these in useful form more cost-effectively from
the private sector than from developing the expertise itself, the ser-
vices should be purchased from private vendors, or the department
could franchise private vendors to provide these services. DOT
should be able to negotiate favorable terms when it provides data to the
private sector for value-added applications, such as provision of a lim-
ited number of free machine-readable copies for government use.

DOT should also consider opportunities for purchasing trans-
portation data directly collected by the private sector, such as
surveys conducted by industry associations, or engaging in cooper-
ative data gathering efforts. DOT analysts should fully understand
the methods and limitations of privately provided data, such as repre-
sentativeness of sample data to the underlying population, sampling
errors, and confidence levels. Where the data are to be used by DOT as
input for critical policy evaluations instead of monitoring purposes, the
quality and neutrality of the data should be scrutinized much more
closely.

Confidentiality issues will also have to be worked out. If DOT needs
detail on individual respondents, it will have to guarantee a level of
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confidentiality that will not breach the arrangements under which the
initial data were collected.

Joint public-private data collection efforts offer another way for
DOT to obtain data in the form it needs at a reasonable cost and with a
minimum of burden on private providers. The desirability of obtaining
the data is likely to be greater for both parties through joint develop-
ment of a survey or addition of questions to an existing survey and
shared costs. For example, the U.S. Travel Data Center conducts a
national travel survey, based on monthly surveys of a national proba-
bility sample of 1,500 U.S. adults, on intercity trip and traveler char-
acteristics. The survey could readily be expanded to provide additional
travel information that would complement other national sources of
intercity passenger travel data and could be of interest to both DOT
and the U.S. Travel Data Center. Although some joint data collection
may be possible through contracting, DOT should explore the fea-
sibility of other, more flexible, arrangements for cost-sharing coopera-
tive ventures with the private sector.!® The Volpe National
Transportation Systems Center, for example, can accept private funds
and engage in multiyear contracts with private industry.

NEW TECHNOLOGY

Applications of advanced technologies to the transportation sec-
tor have the potential to enhance the speed and quality of data
collection and analysis, while reducing the cost and burden of
reporting. Two main areas of opportunity, which are described in
more detail in Appendix B, are (g) automation of traditional data
collection methods and (b) development of new technological sys-
tems for transportation management and operation with potential data
spinoffs. GIS, which are not a new technology, but whose sophistica-
tion has expanded with advances in personal computers and computer
graphics, are also discussed.

The first area includes techniques for automating surveys and data
recording. For example, computer-assisted telephone interviewing
(CATI) provides automated dialing, electronic editing and scanning
of responses, and even automated sampling and selection of survey
respondents. Hand-held “clipboard computers,” which are being pro-
moted by NHTSA, provide police with computers even smaller than
laptops for direct entry of accident data with built-in editing and
coding checks to reduce or eliminate data entry errors. The data can
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be directly uploaded to state computers, both speeding data process-
ing time and reducing multiple data entry and potential for error.
These technologies are available and in use; their potential for enhan-
cing the speed and quality of data collection has been demonstrated.

The second category of technologies includes systems such as
electronic data interchange (EDI) and intelligent vehicle-highway
systems (IVHS). EDI allows for electronic communication among
shippers, carriers, and third party services and automated linking of
their respective documents in a paperless records system. In a cost-
cutting move, the U.S. Customs Service now requires electronic
filing of customs documents through an automated manifest system;
bar-coded invoices enable carriers to move swiftly through ports of
entry (Hanelt 1989, 7). Consideration is being given to linking cus-
toms data with domestic freight flow data to be collected by the
proposed Commodity Flow Survey in order to learn more about the
foreign trade component of freight movements. These data, if gath-
ered by traditional survey methods, could only be obtained at great
cost and respondent burden, if at all (Appendix B).

IVHS technologies, such as on-board vehicle computers that moni-
tor vehicle activity (e.g., hours of operation, miles traveled, fuel con-
sumed), automated traffic sensing and control devices that monitor
real-time changes in traffic, and satellite tracking systems that provide
precise locational information, also have the potential to provide trend
data that could be aggregated for national monitoring purposes (e.g.,
determining vehicle fuel efficiency by classes of vehicles or tracking
changes in traffic volume by area and road type). Because the current
focus of these technologies is primarily on improving system manage-
ment and operations, however, their potential as data collection tools
has not been thoroughly investigated. DOT should examine the data
collection potential of these systems, particularly those such as
IVHS, for which the department has a significant research
program.

GIS are computer-based systems that provide a powerful tool for
analysis of geographically oriented data. Because most transportation
data are spatially dimensioned, they lend themselves to GIS applica-
tions. GIS provide a particularly effective way of integrating modal
data to enhance intermodal comparisons and examine the impacts of
changes in the supply or demand of transportation services on system
performance. DOT should build on its existing GIS capabilities,
particularly their application as an analytic support tool for
NTPMS.
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NOTES

1. Information for this section on the evolution of transportation statistics was
drawn from a background paper prepared for the study committee by Alan E.
Pisarski, consultant to the project, in October 1990.

2. The System of National Accounts includes the accounting of goods and
services produced and received, the gross national product system, and for-
eign trade statistics; price indices and employment statistics may also be
considered part of this system. The system is planned and managed by the
Bureau of Economic Analysis of the U.S. Department of Commerce and the
Bureau of Labor Statistics of the U.S. Department of Labor; data collection is
handled primarily by the Bureau of the Census.

3. Until 1988, FAA’s data collection programs were characterized as operational
information systems and not as statistical programs subject to the $500,000
Office of Management and Budget (OMB) reporting threshold.

4. Congress required biennial reporting on the condition and performance of the
nation’s highway system in 1968. HPMS was implemented in 1979 to provide
a more consistent source of highway data not only for the congressional
report, but also for FHWA policy, planning, and operating purposes.

5. As part of the move to automate customs data, trade documentation forms
have been modified to include new data elements, including the state of the
origin and final destination for exports and imports, respectively. However,
the data are incomplete and inaccurate (Hanelt 1989, 8).

6. The 1982 Commodity Transportation Survey was attempted with a reduced
budget, but technical problems limited the usefulness of the survey. The 1982
and 1987 National Travel Surveys were canceled because of lack of funding.
The Nationwide Personal Transportation Study, in which a national sample of
households is surveyed about the amount and nature of personal travel, is
focused primarily on intracity travel; only 1 percent of the vehicle trips
reported in the latest survey in 1983-1984 were trips of 75 mi or greater
(Klinger and Kuzmak 1986, Vol. I, 1-7).

7. UMTA issued an advanced notice of proposed rulemaking (Federal Register
1990), requesting comments on ways to improve the quality and consistency
of its safety data, among other revisions to the Section 15 program.

8. Police reports on fatal truck accidents, which provide the basis for the truck
subset of NHTSA's Fatal Accident Reporting System, have been supple-
mented by a data base on trucks involved in fatal accidents (TIFA) developed
by the University of Michigan Transportation Research Institute under the
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10.

11.

12.

13.

14.

15.

16.

17.

18.

sponsorship of the motor carrier industry, which provides considerable sup-
plementary detail on the vehicle, driver, and carrier through merging of motor
carrier accident reports and selected follow-up interviews.

. The annual survey of regional and short-line railroads conducted by the Asso-

ciation of American Railroads does not contain origin and destination
information.

DHHS is focusing on programs for the elderly, Medicaid, and Head Start and
has contracted with CTAA to provide the data. The limited reporting require-
ments for the block grant programs preclude trying to learn what share of
these funds is expended on transportation services.

With the exception of the one-time Rail Modernization Study, which was
completed in 1987, up-to-date information is unavailable on the condition of
fixed transit facilities, such as rail stations or bus maintenance and operating
facilities (Zimmerman 1989, 2).

Delay measures, however, are frequently flawed. For example, aviation on-
time flight performance data measure delays from official airline schedules.
This performance measure may not provide a reliable indicator of delay,
because carriers may simply build in a delay factor in their scheduling.
Through its input-output tables, BEA measures for each industry the value
added by inputs from every other industry, the net product of which is the
gross national product.

States have the responsibility to inventory emissions contributing to violations
of national ambient air quality standards, track these emissions over time, and
ensure implementation of control strategies that reduce emissions and move
areas toward attainment. The act, however, specifies that in preparing SIP,
states must provide for consultation with affected agencies, such as state
departments of transportation, local metropolitan planning organizations,
state departments of the environment, local air agencies, and other local
officials (Hawthorn 1991, 20).

The Clean Air Act requires EPA, in consultation with DOT, to issue VMT
forecast guidance by May 15, 1991; to update transportation and air quality
planning guidelines to coordinate SIP preparation and monitoring within 9
months; to determine the emission reduction potential as well as costs and
benefits of various transportation control measures within 12 months; and, to
submit a report to Congress every 3 years, beginning in 1993, evaluating how
well transportation programming is meeting the air quality objectives of the
act (Hawthorn 1991, 20).

Because the focus of HPMS is on national estimates of road conditions, some
states’ sampling procedures for urban road conditions provide aggregate data
at the statewide level, but are inadequate for measuring conditions in specific
urban areas (GAO 1989, 58). However, FHWA requires states to report VMT
data by individual urbanized areas by fiscal year 1993, and both FHWA and
the American Association of State Highway and Transportation Officials are
working to develop national guidelines for traffic monitoring.

The U.S. highway transportation sector, for example, contributes about 25 to
30 percent of all carbon dioxide emitted from fossil fuel use, a key contributor
to global warming (DeLuchi 1990, 169).

Such cooperative ventures are encouraged by the Federal Technology Trans-
fer Act of 1986 (Pub.L. 99-502), which allows federal laboratories to enter
into cooperative research with private industry, universities, and others to
encourage technology transfer (U.S. Congress 1986).
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TABLE 3-A FUNDING FOR DOT MAJOR STATISTICAL PROGRAMS, FISCAL YEARS 1974-1991

1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990« 1991

Office of the Secretary
(OST)/ Research and
Special Programs
Administration (RSPA)? 14 25 31 13 1.1 03 11 00 00 00 00 25 00 00 00 00 00 0.0

OST 00 00 00 00 00 00 00 06 02 12 14 00 11 14 13 26 24 20
RSPA 00 00 00 00 00 00 00 07 02 NA 02 00 13 09 08 14 26 24
Federal Aviation Adminis-

tration NA NA NA NA NA NA NA NA NA NA NA NA NA NA 85 68 104 100
Federal Highway Adminis-

tration 40 49 33 39 46 41 44 57 58 58 68 84 89 102 98 106 126 137
National Highway Traffic

Safety Administration 72 7.1 6.8 119 13.0 123 148 174 17.4 162 178 167 161 156 140 174 172 19.1
Urban Mass Transportation

Administration NA 04 01 09 09 03 00 08 20 19 13 16 15 07 12 22 1l 1.9
Federal Railroad Adminis-

tration® 15 08 10 13 08 08 08 09 07 04 00 00 00 00 00 00 00 0.0
Total

Current $ 141 157 143 193 204 17.8 21.1 26.1 263 255 275 29.2 289 288 35.6 41.0 463 49.1

Constant 1982%7 2777 277 23.5 29.4 290 23.0 250 28.0 263 244 254 262 253 246 295 326 353 356

NoTE. Values are in millions of dollars. All federal spending on statistical activities is not included. An agency is defined as having a major statistical
program if its net obligations for statistical activities are at least $500,000. Funding for a statisitcal activity may increase or decrease as a result of the
cyclical nature of a survey. Such increases or decreases should not be interpreted as a change in agency priorities, but as a normal consequence of the
nature of the program. Agencies also experience increases or decreases in their budgets because they conduct one-time surveys or studies in a particular
fiscal year. NA = not available.

<Estimate.

bData source for 1974-1980 and 1985 shows a combined figure for OST and RSPA.

<Does not meet the reporting threshold of $500,000 for 1984-1989.

dFigures are deflated using the gross national product (GNP) price deflator as reported in the U.S. budget.

Source: Compiled by the Center for Transportation Information, Volpe National Transportation Systems Center, from OMB (1988-1991).



TABLE 3-B  FUNDING FOR DOT MULTIMODAL DATA PROGRAMS, FISCAL YEARS 1974-1991

1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990« 1991

Commodity Transportation

Survey 0 550 620 0 0 0 0 0 0 0 0 0 0 0 0 0 0 250
National Travel Survey/

Nationwide Personal

Transportation Study 0 200 567 1,195 1,751 0 0 150 800 495 270 0 80 250 750 80 230 305
Journey-to-work 0 165 870 715 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Inland U.S. foreign trade 0 158 354 375 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Foreign trade 150 150 150 159 150 150 150 150 150 150 45 45 45 45 45 45 45 45
OST and RSPA®

National transportation

policy 2,000 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Information management 0 0 0 100 150 200 300 150 0 0 0 0 0 0 0 0 0 0
National Transportation

Statistics,

Transportation Safety

Information Report, etc. 200 200 200 115 240 300 423 321 208 211 182 180 156 135 121 124 124 0c
Emergency

transportation 0 0 0 0 50 161 182 170 325 367 385 430 0 0 192 120 85 60
Subtotal 2,200 200 200 215 440 661 905 641 533 578 567 610 156 135 313 244 209 60
Total
Current $ 2,350 1,423 2,761 2,659 2,341 811 1,055 941 1,483 1,223 882 655 281 430 1,108 369 484 660
Constant 1982 $¢ 4,611 2,509 4,528 4,045 3,328 1,063 1,248 1,008 1,483 1,173 816 588 246 368 917 293 369 478

NoTe: Values are in thousands of dollars.

<Estimate.

#*Does not include RSPA’s Hazardous Materials Information System.

“Transferred to a user fee basis.

4Figures are deflated using the GNP price deflator as reported in the U.S. budget.

Sourck: Compiled by the Center for Transportation Information, Volpe National Transportation Systems Center, from OST and RSPA budget documents.
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Organizational Issues:
Managing the Data

he need for more effective and permanent institutional mecha-

nisms within the U.S. Department of Transportation (DOT) to
ensure the collection and analysis of data to support informed national
transportation policy making is recognized in the Statement of Na-
tional Transportation Policy (DOT 1990, 124). The committee’s rec-
ommendations for establishing a new organizational structure to carry
out these tasks are presented in this chapter.

OVERVIEW

The deficiencies of transportation statistics for national policy
making are a longstanding problem.! Nearly a decade before DOT
was established in 1967, the congressional Subcommittee on Census
and Government Statistics had described transportation statistics as
“one of the most poorly organized of the Federal statistical fields”
(U.S. Congress 1959). In 1960, a panel of the National Academy of
Sciences’ National Research Council found that ““. . . (transportation)
information is not adequate for scientific examination of the transpor-
tation system as a whole, nor its relationships to vital economic, so-
cial, political, and defense questions. Without such information it is
difficult to identify important problems and promising methods for
solution” (NRC 1960).

Soon after it was established, DOT itself noted in a report to Con-
gress that because transportation data are fragmented, incompatible,
and contain significant gaps, “it is not possible to examine the trans-
portation system as a whole or in terms of its related parts” (DOT
1969, vii). Transportation Secretary John Volpe submitted a $36 mil-
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lion proposal to Congress in 1969 to establish a 5-year program to meet
critical transportation information needs (DOT 1969, vii). Full fund-
ing for this program was not forthcoming, nor has the collection of
systemwide data ever been a priority for the department.2

The primary reason for the lack of emphasis on data on trans-
portation as an integrated system lies in the evolution of the de-
partment itself as a decentralized group of modally focused
operating administrations (Figure 4-1); DOT has been characterized
as a “holding company” instead of a unified department (Dean 1991,
10). Throughout DOT’s history, transportation issues have been
viewed from the perspective of the modal providers, each of which has
developed independent data programs to support its missions and pro-
grams. Thus, data programs of the department are narrowly centered
on modal issues. Moreover, their focus is on issues internal to the
operation of individual transportation modes instead of the linkages
between the system and the broader external environment that it serves
and affects.

During the mid- to late 1970s, in part the result of a government-
wide effort to improve federal statistics, attention was focused again
on the deficiencies of decentralized transportation data for policy. In a
major report on federal statistical programs, the U.S. Department of
Commerce noted that ““. . . the existing (transportation statistics) sys-
tem . . . appears incapable of exploring transportation-wide issues”
(U.S. Department of Commerce 1978, 227). Establishment of a statis-
tical center within DOT and possible centralization of all DOT data
collection activities within the center were recommended (U.S. De-
partment of Commerce 1978, 227).

The concept of a statistical center at DOT received little support, but
in 1980, in an effort to improve coordination of departmental data
collection activities, DOT designated the Research and Special Pro-
grams Administration (RSPA), itself only 3 years old,? as the lead
agency for coordination and planning of transportation statistical infor-
mation systems in the department (DOT Order 5300.1), a position it
retains today. The Center for Transportation Information was estab-
lished at RSPA's Volpe National Transportation Systems Center
(VNTSC) in Cambridge, Massachusetts, to provide data support for
the operating administrations and the Office of the Secretary (OST).

Funding for RSPA and other departmental multimodal data pro-
grams, however, soon fell prey to budgetary cutbacks during the
1980s. When adjusted for inflation, funding for multimodal data col-
lection declined from more than $1 million annually in the early 1980s
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FIGURE 4-1 DOT organization chart, 1991.
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to about $400,000 annually by the end of the decade (Figure 4-2 and
Table 3-B). From 1974 through 1981, multimodal data programs ac-
counted for about 9 percent of DOT’s combined funding for multimo-
dal and major statistical programs;* this share dropped to about 2
percent from 1982 to the present (Figure 4-3). Two reports, which
contain summary data for all modes—National Transportation Statis-
tics and Transportation Safety Information—both prepared by
VNTSC, received no appropriations for fiscal year 1991; VNTSC
hopes to finance these reports from user fees in the future. The domi-
nance of the modal data programs of DOT’s operating administra-
tions has made it difficult to develop a constituency base in the
department and adequate financial support to sustain a multimod-
al data program capability.

Today, the situation is more conducive to developing this capability.
Recent DOT strategic planning engaged operating administrators to
work together on issues that cut across individual modes. The DOT
leadership has committed to developing an on-going strategic planning
capability (DOT 1990, 11), which should encourage continued dia-
logue among the modes, and has taken steps to enhance the depart-
ment’s data programs for this purpose. Specifically, the secretary has

Millions of Constant 1982 $

oL

1974 1976 1978 1980 1982 1984 1986 1988 1990
Federal Fiscal Year

FIGURE 4-2 DOT funding of muitimodal data programs; figures are deflated
using the gross national product price deflator as reported in the U.S. Budget (data
compiled by RSPA’s Center for Transportation Information from OST and RSPA
budget documents).
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FIGURE 4-3 DOT funding of multimodal and major modal data programs, fiscal
years 1974-1981 and 1982-1991 [modal data compiled by RSPA’s Center for
Transportation Information from OMB (1988-1991); multimodal data compiled
from OST and RSPA budget documents].

established two data committees to coordinate both the internal and
interagency collection of data for national transportation policy mak-
ing. In addition, funding to restart the multimodal commodity and
passenger flow surveys was included in the department’s budgets for
fiscal years 1992 and 1993.

Congressional leaders have focused on improvements in transporta-
tion statistics for national policy making as part of surface transporta-
tion reauthorization bills. The Surface Transportation Efficiency Act
of 1991 (S. 1204), which was passed by the Senate in June 1991,
mandates establishment of a new Bureau of Transportation Statistics at
DOT to compile, analyze, and publish comparative modal statistics
and summary data on the condition and performance of the national
transportation system. The companion house bill—the Intermodal Sur-
face Transportation Infrastructure Act of 1991 (H.R. 3566)—includes
a proposal for creation of an intermodal data base, which would pro-
vide, among other information, data on commodity and passenger
flows, as part of a new Office of Intermodalism in DOT. The commit-
tee believes that DOT should take advantage of the current atten-
tion on transportation statistics to analyze how best to structure its
data activities for national policy making and make appropriate
permanent organizational changes.

One option would be for DOT to build on the mechanisms it
already has in place—the two data committees—to coordinate the
collection of data for the National Transportation Performance
Monitoring System (NTPMS). The mission of these committees is to
review data needs for national transportation policy making and report
annually to the secretary on new data collection requirements and ways
to integrate and improve existing data programs. These committees
could provide the focal point of a department effort to develop
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NTPMS. This approach would also avoid previous objections by the
operating administrations and others to the concept of a central statisti-
cal unit within DOT that might centralize all departmental data collec-
tion activities.

The primary limitation of this option is that it continues the depart-
ment’s ad hoc support of multimodal data programs. Without a clear
mandate for developing NTPMS on a permanent basis and a budget
and staff to support the data collection and analysis involved, it is
unlikely that this approach would be any more successful than past
efforts to coordinate transportation data programs for national policy
making.

FEDERAL STATISTICAL AGENCIES—A MODEL
FOR DOT

Many federal agencies have developed and sustained broad data pro-
grams to support agency mission objectives by establishing central
statistical offices like the National Center for Education Statistics, the
National Center for Health Statistics, and the Energy Information Ad-
ministration (EIA). Another option would be for DOT to create a
Transportation Data Center to meet its multimodal data collection
needs modeled on these federal statistical agencies.

Typically, these units have a broad mission to produce data and
analyses for policy makers both within and outside their departments.
They may be mandated by statute, and many are relatively autonomous
within their parent departments. Finally, most have separate budgets,
and many have sizeable staffs (Wellington 1988). The following char-
acteristics are among the most critical to the effective operation of
federal statistical agencies.

Clear Mission and Mandate

A central statistical unit must have a clearly defined and well-
accepted mission and a mandate to carry out this mission
(CNSTAT 1991). Many federal statistical agencies, and in some
cases specific data collection activities,> are mandated by statute
(Wellington 1988, 18). Obtaining enabling legislation requires broad-
based support and perception of need. For example, Congress man-
dated creation of the Energy Information Administration in 1978,
following considerable controversy over the validity of energy data
on supply and demand. Whether similar congressional support will be
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forthcoming for a Bureau of Transportation Statistics proposed by the
Senate in the surface transportation bill must await passage of the
final legislation.

Independence

The independence of a central statistical agency is essential to
establish the credibility of its data and products (CNSTAT 1991).
Independence is enhanced when the statistical agency head is ap-
pointed by the President with approval by the Senate for a fixed term.
In many departments, independence of statistical agency directors is
further enhanced by their relative autonomy within the department;
some statistical agency heads report directly to the department secre-
tary, whereas others are within one to two reporting levels of the top
(Wellington 1988, 19, 24). Finally, in some cases, for example the
EIA administrator, independence to collect and publish substantive
data without departmental approval is ensured by statute (Wellington
1988, 17).

Separate or line-item budget authority for the statistical agency
within the overall department budget also helps ensure greater
autonomy for the unit in determining what data it will collect and
what analysis it will conduct (Wellington 1988, 18). Separate bud-
gets have tended to result in sustained support, although not always
full funding, for core data programs. Given DOT’s history of inter-
mittent and ad hoc support of multimodal data programs, a simi-
lar funding arrangement is a prerequisite for ensuring continuity
of data programs for monitoring purposes and policy analysis.

The relationship of the statistical agency with other department
units, particularly the policy office, must also be clearly defined.
Most of the major statistical units in federal agencies are separate from
the policy function, which protects the integrity and neutrality of the
data they collect (Wellington 1988, 17).

Professionalism

An effective statistical agency is also committed to high profes-
sional standards (CNSTAT 1991). This includes the professional
qualifications of the agency head, who should be knowledgeable in the
subject area of the statistical unit, and of staff. Incentives for attracting
high-quality staff may be enhanced by the Boskin initiative, which
would establish a Center for Survey Methods at a local Washington



84 DATA FOR DECISIONS

D.C. university and fund a graduate degree program in survey statis-
tics for current and prospective federal statisticians (Executive Office
of the President 1991). Advisory committees can also provide valuable
technical as well as broader policy advice to statistical agency directors
on the scope and quality of data collection (Wellington 1988, 36).

Recommendation

The committee recommends that DOT establish a transportation
data center (TDC), adopting the best elements of other federal
statistical agencies. It believes that a permanent and separate insti-
tution within the department is required to provide sustained sup-
port and continuity of data for analysis and informed decision
making by DOT policy makers, Congress, and the transportation
community. Specifically, TDC should be authorized by statute;
given clear authority to develop systemwide multimodal data and
analytic support capability for national transportation policy mak-
ing; and provided a separate budget, qualified director, and full-
time professional staff to carry out these activities.

CONCEPT OF A TRANSPORTATION DATA CENTER

TDC would provide a focal point for the collection and integration
of systemwide transportation data and would act as the key link
among the operating administrations within DOT, other federal
agencies and levels of government, and the private sector in the
provision of these data.

The primary role of TDC would be to conduct general purpose
data activities to support the broad policy needs of the depart-
ment. Its main responsibilities would include development of the na-
tional transportation performance monitoring system (NTPMS),
management of the department’s general purpose multimodal surveys,
and preparation of the required biennial report on the state of the
nation’s transportation system. A secondary role of TDC would be to
support other offices within the department. For example, it could
provide special analyses for the Assistant Secretary for Policy and
International Affairs or for the newly formed Office of Strategic Plan-
ning under the Assistant Secretary for Budget and Programs; it could
also work with the operating administrations to help make modal data
programs more strategically oriented.
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The new data collection activities of TDC would be limited. TDC
should engage in data acquisition only when the required data fall
between or transcend existing programs of the operating adminis-
trations, such as multimodal passenger and commodity flow sur-
veys or intermodal data or when the center must supplement
modal data programs to improve the comparability of data for
systemwide analysis. Mode-specific data acquisition should re-
main with the relevant operating administrations. Thus, a major
source of concern about earlier proposals for a transportation data
center—centralization of modal data programs—should not be an
issue.6

With a permanent central institution charged with collecting system-
wide data in place, the department should be in a better position to
articulate its data deficiencies and build the case for obtaining the
necessary resources to improve them.

FUNCTIONS OF TDC

The activities of TDC should be focused on five core areas.

Identification of Data Needs

Development of the data for NTPMS to support national transpor-
tation policy making will require a detailed assessment of what
information is required, to what extent it already exists, how
readily it can be accessed, and, where data are missing, what the
priorities should be for collecting them.

Drawing on the expertise of its professional staff and that of the
operating administrations, TDC should be responsible for making
these determinations and ensuring that the relevant data programs
are put in place. Preparation of the required biennial report on the
performance of the transportation system should provide a vehicle for
defining more precisely where key data are missing or where the
comparability of existing modal data from the operating administra-
tions is weak.

A thorough inventory of existing transportation data bases and an
assessment of the compatibility of computer hardware and software
systems affecting data integration could also be part of this effort.
Periodic inventories of the major data programs of the department and
related agencies have been conducted, but they have typically been
one-time surveys.” As a byproduct of this inventorying effort, TDC
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could act as a data depository for the department, developing an elec-
tronic inventory of departmental data bases, which would provide a
brief description of the available data and a point of contact regarding
more detailed information about the contents of the data bases and
conditions under which they can be accessed.

Data Compilation

New data collection activities of TDC would be limited and highly
focused on multimodal surveys and intermodal data. Management
of the proposed National Passenger and Commodity Flow surveys,
which are currently being handled by ad hoc informal working
groups, should be assumed by TDC to ensure adequate and sus-
tained funding to complete the surveys.

Perhaps equally important, TDC should take responsibility for
obtaining and linking modal data from the operating administra-
tions and aggregating them into time series for NTPMS. From a
data perspective, TDC would operate as a decentralized distributed
network, that is, desired data from existing modal data programs
would be accessed electronically and linked. Advances in computer
technology now enable data integration through sets of networked data
bases instead of by centralization of data into one or more large data
bases (personal communication with Jane Bortnick, Assistant Chief,
Science Policy Research Division, The Library of Congress, Decem-
ber 6, 1990).8 Linking data should be achieved by creating bridges
among existing data sets; generally, this will require adding questions
to existing data programs to allow linking of data elements without
detracting from the purposes for which the data programs were origi-
nally structured.

Compilation of data for performance monitoring will require TDC
staff to make numerous decisions about frequency of data collection,
desirability of sampling in the use of administrative records, level of
geographic or other detail for analysis, and the like. Thus, an impor-
tant activity of the data center should be the development of a long-
term plan for data collection that provides guidelines and procedures
for treating these issues.

TDC staff should also keep abreast of new technologies that could
enhance the quality and reliability and reduce the cost and burden of
data collection and look for appropriate applications in developing
NTPMS.
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Data Standards and Quality Assurance

A far more challenging task is improving the comparability and
quality of the source data. This will require a long-term coopera-
tive effort among TDC, the operating administrations, and other
data providers. TDC should take the lead in setting the necessary
standards for data comparability—establishing common definitions
and common assumptions about travel demands and economic fore-
casts and developing common standards for survey methods (e.g., data
collection procedures, sampling methods, quality controls)—for data
programs that will provide the key source data for multimodal analysis
and policy making. A technical advisory committee of outside ex-
perts in transportation statistics and analysis should be established
to provide periodic technical advice to TDC on setting data stan-
dards. This group would help ensure that the data products of TDC are
technically sound and of high quality.

TDC must assume responsibility for the quality of the data it col-
lects. The multimodal passenger and commodity flow surveys, for
example, should contain thorough documentation of data collection
methodologies and discussion of any data limitations. TDC should
also know and disclose the quality of the data it obtains from others,
making clear any limitations of the data that might affect analysis for
policy purposes.

TDC should also develop a policy on confidentiality as part of its
quality assurance program tc protect the identity of individuals or
businesses involved in providing data. Confidentiality is essential
for encouraging high response rates and accurate data (CNSTAT
1991). If possible, the confidentiality policy should be included as part
of the legislation mandating the center.

Data Synthesis and Analysis

Turning data into information that is useful for national transpor-
tation policy making requires synthesizing, analyzing, and inter-
preting the data. TDC staff should have the capability not only to
collect data, but also to analyze the data and conduct special research
studies related to these data. Although the analyst-researcher has dif-
ferent skills than the data producer, the closer the working relationship
between the two, the greater the assurance that the data will be struc-
tured to produce the desired information and the more likely the limita-
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tions of the data will be recognized in interpreting the results
(CNSTAT 1991). Not all of the analysis and research could or should
be conducted by the center. However, the experience of other federal
statistical agencies suggests that an important component of an effec-
tive federal statistical unit is “an active research program [that] is
integral to its activities” (CNSTAT 1991, 4, 5). The analytic role of
the data center should be focused on impartial interpretation and expla-
nation of the data; it should not involve conducting policy analysis or
giving policy advice. TDC should simply report baseline conditions
and trends and explain what the data mean, combining and summa-
rizing them in forms that are useful for more detailed analysis. For
example, it should develop analytic tools like geographic information
systems for integrating modal data and enhancing intermodal compari-
sons and analyses of system impacts from changes in the supply and
demand of modal services. Development of modeling capability and
other analytic tools, which were discussed in Chapter 2, should also be
part of the data center’s analysis capabilities.

Data Dissemination

TDC should be responsible for disseminating the data it collects or
obtains from others in a format that is useful for both the depart-
ment and the transportation community. The primary product of
TDC will be the biennial summary report on the state of the na-
tion’s transportation system. This report will summarize critical time
series data and provide benchmarks of system performance through a
series of condition and performance indicators.

To the extent possible, TDC’s data collection and dissemination
activities should be responsive to the needs of data users, both public
and private, and its data products should be designed for technical and
nontechnical audiences. TDC should establish a user advisory com-
mittee, representing public (at all governmental levels) and private
users and providers of transportation data, to assist the center in
defining the type of data to be collected for the NTPMS and how it
should be structured.?

OPERATION OF TDC

The success of TDC in achieving the goals and carrying out the
functions just described will require coordination and cooperation
with numerous existing organizations both within and outside DOT.
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Operating Administrations

Development of NTPMS will require working closely with the op-
erating administrations and data providers at other governmental
levels, such as the states, as the primary sources for much of the
data. Publication of the potentially highly visible state of the nation’s
transportation system report and distribution to a wide audience should
offer an incentive for the operating administrations to provide quality
input. In turn, TDC could offer assistance to the operating administra-
tions to improve modal data programs for policy applications and enlist
support in obtaining funds for this purpose.

Improving the comparability of the modal data programs of the
operating administrations will require a long-term cooperative effort.
The DOT Transportation Data Committee, formed by the secretary in
November 1990, could assist in this activity. The committee, which
meets quarterly, was formed as an internal working group to review
data needs for policy making; it must report annually to the secretary
on new data collection requirements and ways to integrate and improve
existing data programs.

VNTSC

RSPA’'s VNTSC could assist the center in structuring NTPMS.
RSPA has the lead responsibility within the department for planning
and developing a coordinated program in transportation information,
including preparation of the department’s only multimodal reports,
although limited funding has been available for these activities during
the past decade. VNTSC, in particular, has worked informally with
several of the operating administrations and has several of the modal
data bases on line. VNTSC’s familiarity with these data bases would
be valuable in assessing the feasibility of accessing data from the
operating administrations. Over the years, VNTSC has also conducted
several inventories of transportation data programs, a function it could
perform regularly for TDC.

OST

Because the primary purpose of TDC is to provide data and ana-
lytic support for national transportation policy making, the center
should seek input from the two assistant transportation secretaries
most involved in policy issues—the Assistant Secretary for Policy
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and International Affairs and the Assistant Secretary for Budget
and Programs, who has responsibility for the newly formed DOT
Office of Strategic Planning!°—in defining the long-term strategic
issues and policy questions facing the department. TDC profes-
sional staff would determine what data are needed to inform these
policy concerns and put in place the data programs that are needed.
Frequent contact between these offices and the data center should help
ensure the relevancy of the data collected by TDC for policy analysis.
However, because frequent changes in data programs are costly and
detrimental to trend analysis, the responsiveness of data programs to
short-term policy concerns is likely to be limited. TDC should work
closely with OST to anticipate policy issues and related data needs to
the greatest extent possible in structuring NTPMS.

Interagency Data Coordination

Development of NTPMS, particularly those data related to assess-
ing the role and impact of transportation on other major national
objectives, requires joint cooperation between TDC and other fed-
eral agencies. The Federal Interagency Transportation Statistics Com-
mittee, which was also established by the secretary in November 1990,
could provide the catalyst for greater interdepartmental coordination.
Currently, the committee has a broad mandate to provide a forum for
federal agencies to exchange information on transportation data needs
and programs. This agenda could be more directly focused on the data
requirements of NTPMS and the steps needed to strengthen those
elements that require interagency data collection efforts.

One way to coordinate interagency collection of transportation statis-
tics would be through formal memoranda of understanding (MOU),
borrowing a model used by Statistics Canada to coordinate collection of
national transportation statistics. MOU among TDC and other major
data providers and users, such as the Bureau of the Census or the Bureau
of Labor Statistics, could be used to define and agree on key data needs
and data collection programs, as well as on probable sources of funding.

Bureau of the Census

The Census Bureau could provide unique assistance to TDC be-
cause of its special areas of expertise. For example, it could work
with TDC to develop appropriate policies on issues of confidentiality
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and data access as well as statistical methods of data collection. Based
on its recent efforts to expand contacts with data users and respon-
dents, the Census Bureau could assist TDC in designing a user out-
reach and data dissemination program. Finally, jointly sponsored data
collection programs could be considered.

Private Sector

TDC should also work cooperatively with the private sector in de-
signing and collecting data for NTPMS. Collaboration could range
from purchasing survey data gathered by industry organizations to en-
gaging in cooperative data gathering efforts. Ideally, TDC should be
given the authority to enter into flexible cost-sharing arrangements for
joint public-private data gathering activities. The private sector should
also be formally represented on the TDC user advisory committee to
help define data requirements from a user perspective.

' FINDINGS AND RECOMMENDATIONS

v :Deveiopmg an ongoing data and analytic capability to support
~_informed national transportation policy making requires a perma-
- nent institutional structure within DOT dedicated to this purpose.

sz committee concluded that the ad hoc, incremental ap-
s s of the past have not been successful in creating a sus-
taine mnglstent base of information, which is necessary to the
ry’s national policy, advisory, and decision-making func-
t recommends that DOT take advantage of current initia-
;m;:rovc transportation data, both within the department
rt of pending federal legislation, to establish a transpor-
- n data center. TDC should be modeled on the characteristics
 of other successful federal statistical agencies. It should be au-
_thorized by statute, have a clear mandate to develop systemwide
. multimodal data and analytic support for national transportation
_ policy making, and have a separate budget and full-time profes-
6 smnal dmctor and staff to ensure commitment to high profes-

shouid operate as the focal point for the collection and
ration of systemwide data and act as the key link among the
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operating administrations within DOT, other federal agencies and
levels of government, and the private sector in the provision of
these data. The primary role of TDC would be to conduct general
purpose data activities to support broad policy needs, including
development of NTPMS, management of the department’s gen-
eral purpose multimodal data surveys, and preparation of the
required biennial report on the state of the nation’s transportation
system. New data collection activities would be highly focused
on multimodal surveys that transcend the responsibilities of the
operating administrations, such as the passenger and commodity
flow surveys, and on data needed to supplement modal programs
to improve the comparability of data for systemwide analysm
Modal programs and related data acquisition would remain the
respons1b111ty of the operating administrations.

The primary functions of a data center would be to identify

data to develop NTPMS; compile the necessary data, drawing on
existing public and private data where possible; set standards for
improving the comparability of data drawn from existing sources
and ensure the quality of its products; synthesize and analyze the
data into information useful to policy makers; and disseminate
the data to the secretary, Congress, and the transportation com-
munity. Two advisory committees—one representing data users
and providers, and the other, experts in transportation statistics
and analysis—should be established to assist TDC in carrying out
these functions.

Cooperation and coordination with numerous emstmg orgam*

zations are essential to the success of these efforts. TDC should
work jointly with the operating administrations and other levels
of government who provide data such as the states, RSPA’s
VNTSC, OST, other federal agencies including the Bureau of the
Census, and the private sector.

NOTES

1. Material in this section is drawn heavily from two papers prepared for the

Strategic Transportation Data Needs Study: (@) a background paper by Alan
E. Pisarski, consultant to the project, prepared in October 1990 and (b) a
paper entitled The Institutional Framework of DOT Multimodal Information
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10.

Programs: A Brief Historical Perspective, prepared by RSPA's VNTSC in
November 1990.

. However, publication of National Transportation Statistics, which contains

comparative statistics for all of the modes, was begun at this time.

. The Research and Special Programs Directorate was created in 1977 to take

over the operational activities of the Office of the Secretary (OST) and other
responsibilities and organizations that did not fit well into the modal adminis-
trations, such as hazardous materials transportation, pipeline safety, and
VNTSC (Dean 1991, 21). In 1978 the directorate was reorganized as RSPA.

. Some small overlap may exist between data programs identified as multimo-

dal and those identified as modal, but the vast majority of multimodal data
programs are below the Office of Management and Budget (OMB) $500,000
criterion for a major statistical data program (Table 3-B).

. Four of the data programs of the Energy Information Administration (EIA) as

well as an annual forecast of energy trends are required by statute (personal
communication with William Dorsey, Director, Office of Planning, Manage-
ment, and Information Services, December 18, 1990).

. At least two proposals were presented to create a national data center for

transportation statistics. The Transportation Statistics Act of 1975 (H.R.
7778) proposed the establishment of a National Center for Transportation
Statistics within OST; concern by other agencies responsible for transporta-
tion statistics, such as the Interstate Commerce Commission, and limited
support from DOT resulted in the demise of this initiative. In 1978 the U.S.
Department of Commerce study mentioned earlier recommended that a statis-
tical center be established within DOT, which also received little support
within DOT and from the transportation community (VNTSC 1990, 5-7).

. The Transportation Research Board prepared an inventory of major transpor-

tation data sources and programs in 1981 as part of a study on data needs of
nonfederal users of transportation data (TRB 1981, A-17-A-26). VNTSC
prepared an inventory of transportation information systems in 1983 (VNTSC
1983) to identify possible duplication among data bases in compliance with
the guidelines of the Paperwork Reduction Act.

. Two major new federal research projects, the U.S. Global Change Research

Program and the U.S. Human Genome Project, are considering data systems
that synthesize diverse types of information from many different sources
through network integration instead of creation of a single large data base
(NRC 1990, 72-77; U.S. Department of Health and Human Services and
U.S. Department of Energy 1990, 18).

. This committee should include a statistician, because it is important from the

outset to structure any data collection activities in a statistically sound
manner.

The mission of this office is to encourage and make permanent a strategic
perspective within DOT. The department’s fiscal year 1993 budget contains a
request for $1.5 million to support 4 to 5 permanent positions and 1 to 2
rotating positions from the operating administrations to staff the Office of
Strategic Planning.
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Next Steps

stablishment of a transportation data center (TDC) within the U.S.

Department of Transportation (DOT) is the key to a long overdue
improvement in the availability and quality of data and analysis for
national transportation decision making. The committee recommends
that the department move quickly to put TDC in place and pro-
poses the following steps to accomplish this objective.

IMMEDIATE STEPS

TDC should be legislatively mandated to provide the strongest
assurance of permanency. If the proposed Bureau of Transportation
Statistics contained in the Senate surface transportation bill survives in
final legislation, then the mandate and mission of a transportation data
center will be clearly specified. However, if a legislative mandate is
not forthcoming in this congressional session, then the Secretary of
DOT should establish TDC administratively. There is ample prece-
dent for such a step; in 1977 then Secretary of Transportation Brock
Adams established the Research and Special Programs Administration
by executive action (Dean 1991, 21). Once the data center is estab-
lished, the secretary should continue to seek permanent authorization
through legislation to ensure a clear and continuing mandate.

TDC should be provided a separate budget, a qualified director,
and a permanent full-time staff. The committee estimates that an
initial annual budget of approximately $20 million is needed in this
start-up phase to support a director and small core staff, fund the
passenger and freight flow surveys (described in the following
paragraphs), and initiate efforts to integrate existing transporta-
tion data and develop analytic tools. A 20 million dollar level of
effort would mean a substantial increase of about 40 percent over
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DOT’s current funding of major statistical programs, including multi-
modal data programs (Tables 3-A and 3-B). However, DOT’s total
data effort, including the data center, would represent approximately
two tenths of one percent of the department’s budget of $30 billion, a
fraction of the resources involved in regulatory and investment deci-
sions involving billions of dollars.

The director of TDC should be a highly qualified professional,
knowledgeable about transportation and experienced in the collection
and analysis of transportation statistics. A core staff should be assem-
bled with expertise in transportation data programs and policies, statis-
tics, data base management, data processing, analysis, and modeling.

The first activity of TDC should be to assume responsibility for the
national passenger and commodity flow surveys and get them under
way. Congress has appropriated $4 million in DOT’s fiscal year 1992
budget to start work on these surveys; the department has estimated addi-
tional funding requirements of approximately $11 million to complete the
surveys (DOT 1990).! The data center must ensure that continuing and
adequate support of these essential data is provided in the future.

SHORT-TERM STEPS

Once TDC is established, it should begin to develop a national
transportation performance monitoring system (NTPMS), the key
building block for creating an ongoing departmental capability to mon-
itor indicators of the nation’s transportation system and its environment
over time. TDC staff should refine the NTPMS framework; identify
data requirements more precisely, conducting analyses where needed
(e.g., inventories of major existing data bases); define appropriate
system performance indicators; and begin to collect the data for time
series analysis.

To the maximum extent possible, TDC should tap staff expertise in
the operating administrations, the Volpe National Transportation Sys-
tems Center, the Office of the Secretary, and the DOT Data Coordinat-
ing Committees to assist in these efforts. It should also establish a
user advisory committee representing public and private users and
providers of transportation data, to ensure that the NTPMS framework
and data collection efforts reflect the needs and concerns of transporta-
tion data users.
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TDC should issue an initial report on the state of the nation’s
transportation system no more than a year after the center is
established. This report, which should be legislatively mandated, will
provide a focal point for TDC’s activities and a vehicle for summariz-
ing the center’s findings. The initial report should be viewed as a
working document; it should help identify what is known and un-
known about the performance and impacts of the transportation system
and provide a roadmap for future data gathering and analysis activities.

LONG-TERM STEPS

The most time-consuming task facing TDC is to improve the com-
parability and quality of existing data. This will require TDC to set
standards to improve data comparability and work closely with
the operating administrations and other key data providers to
enable the center to assemble the data needed for systemwide mon-
itoring and analysis. To assist in this task, TDC should establish a
technical advisory committee, drawing on the expertise of the statis-
tics profession as well as those knowledgeable about existing transpor-
tation data programs, to help ensure that data compilation is
technically sound and feasible.

As TDC expands its efforts to compile the data required for
NTPMS and its reporting requirements, it must also work jointly
with other federal agencies and the private sector. It should be
empowered to enter into memoranda of understanding with other fed-
eral agencies to set interagency data collection priorities and responsi-
bilities and collaborate with the private sector in joint data gathering
efforts if appropriate. To exercise this authority, the data center should
be able to enter into flexible, cost-sharing, cooperative ventures with
other public agencies and the private sector, subject to confidentiality
constraints.

TDC staff should also identify technological advances that could
reduce the cost and enhance the quality and reliability of data
collection and analysis and look for suitable applications. A survey
of the advanced technologies described in Appendix B, particularly
those such as intelligent vehicle-highway systems and geographic in-
formation systems in which the department has a research effort under
way or an existing capability, would be a good starting point.
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CONCLUSION

The long-term success of TDC will depend on the cooperation of
many organizations both within and outside DOT. It will also
require more resources than the initial $20 million if the center is
to launch a serious effort to improve the comparability and quality
of existing transportation data programs. In many cases, enhance-
ments of existing data will require long lead times for data providers to
respond and adequate resources to acquire, process, analyze, dissemi-
nate, and maintain the data.

The center has a broad potential constituency base—the leadership at
DOT; congressional supporters from oversight committees; other con-
stituent groups who are concerned with making transportation policy,
such as state and local governments, environmental and energy
groups; and finally, system users, including shippers, the tourism in-
dustry, and the defense establishment.

The department has an opportunity to bring these parties to-
gether to reverse long-standing criticisms of the inadequacies of
transportation statistics. The recent strategic planning process high-
lighted the systemic nature of the issues facing the department today
and the deficiencies of strictly modally oriented data programs. The
Interagency Committee on Transportation Statistics chaired by DOT
was recently reestablished after more than a decade to provide a forum
for defining mutual data needs and encouraging cooperative inter-
agency data gathering efforts. Pending federal legislation would estab-
lish a data center at DOT to provide comprehensive transportation
statistics. DOT must take advantage of these initiatives to create
and sustain a permanent focal point within the department dedi-
cated to developing the knowledge base to inform policy makers
about the strategic choices that will shape the transportation sys-
tem of the future.

NOTE

1. DOT’s initial budget request for fiscal year 1992 was $7 million for the
multimodal surveys. A lower appropriations level will require that the surveys
be performed over a 3- to 4-year period instead of the planned 2-year
timeframe.
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Appendix A
Summaries of Major National
Transportation Data Programs

his appendix contains summary descriptions of the major na-

tional transportation data programs available for strategic policy
making purposes. The majority of the information was provided by
representatives of the operating administrations of the U.S. Depart-
ment of Transportation (DOT), liaisons of other federal agencies to
the study committee, and the project consultant.

OFFICE OF THE SECRETARY
Agency Mission

The focus of the Office of the Secretary (OST) of DOT is primarily
on policy formulation, resource allocation, interagency and intra-
departmental coordination, evaluation of programs, and intermodal
matters requiring integration and balancing of modal interests.

The Policy Office of OST is not primarily a statistical agency, but
it does collect, publish, and analyze statistical data in support of its
mission. Statistical activities include monitoring competition in the
airline and maritime industries, monitoring on-time performance of
major air carriers, developing legislative proposals, responding to
congressional requests for information and special studies, develop-
ing policy on transportation issues, supporting international negotia-
tions on aviation matters, and analyzing handicapped access and
aviation consumer issues in support of the issuance of regulations.

Current Data Programs

Air Carrier On-Time Performance Report

The 12 largest air carriers are required to submit monthly reports to

DOT on domestic flights that are delayed 15 min or more from the
103
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scheduled departure or arrival time at an airport. The regulation re-
quires this information to be reported for only the 31 largest U.S.
airports, but the participating air carriers have voluntarily submitted
reports for all airports on their domestic systems. A summary report
that covers each airline’s overall performance and the performance of
individual airports by time of day is published each month. Detailed
tabulations and a data tape that shows specific flight information can
be purchased from the department’s Volpe National Transportation
Systems Center in Cambridge, Massachusetts.

Nationwide Personal Transportation Study

See Federal Highway Administration (p. 118).

Transborder Surface Transportation Data Project

See Federal Railroad Administration (p. 125).

OFFICE OF COMMERCIAL SPACE
TRANSPORTATION

Agency Mission

The Office of Commercial Space Transportation (OCST) was estab-
lished in 1984 within OST. The provisions of the Commercial Space
Launch Act, which gave DOT the authority to regulate U.S. commer-
cial space launch activities are carried out through OCST. Its mission
is to facilitate development of a safe and competitive U.S. commercial
space transportation industry. OSCT carries out these responsibilities
by (a) licensing and regulating all U.S. commercial launch activities to
ensure that they are conducted safely and responsibly and (b) promot-
ing and encouraging commercial space transportation.

Current Data Programs

Two of the data bases that OSCT is developing to support its responsi-
bilities in the rapidly evolving commercial space transportation sector
are discussed here.
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Space Transportation Analysis and Research

This data base provides information on international space transporta-
tion infrastructure and markets. Specifically, it provides information
on launch vehicles, payloads (e.g., physical and operating characteris-
tics), future and historical launch events, characteristics and facilities
of launch sites, and characteristics of commercial launch service com-
panies (e.g., facilities, products, and services).

Space Accident Data Base

OCST has developed the framework for this data base and entered
some data on space-related accidents and incidents for commercial
space launches in the United States. The data base encompasses
ground, launch, orbital, and reentry accidents and incidents; it pro-
vides information on the parties involved and the payload, the date, a
description and the sequence of the accident or incident, and the conse-
quences (e.g., casualties, damage, and delays).

RESEARCH AND SPECIAL PROGRAMS
ADMINISTRATION

Agency Mission

The mission of the Research and Special Programs Administration
(RSPA) is to serve as a research, analytical, and technical development
arm of DOT for long-range and multimodal research and development
and to conduct special programs. Particular emphasis is given to
pipeline safety, transportation of hazardous cargo by all modes of
transportation, safety, security, facilitation of domestic and interna-
tional commerce, and intermodal research and development activities,
including university programs.

Current Data Programs

Aviation Statistics

RSPA’s Office of Airline Statistics manages the following data pro-
grams related to aviation economics and operating statistics:
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® Form 41: Schedule T-100(f): Foreign Air Carrier Traffic Data by
Nonstop Segment and On-Flight Market is filed by foreign air carriers
that provide service to and from the United States. Schedule T-100
contains traffic (e.g., passengers enplaned) and operating (e.g., air-
craft departures) statistics by nonstop segments and on-flight markets
for scheduled, nonscheduled, and chartered operations. Data are for
operations between the carrier’s home country and the United States.

® Form 41: Report of Financial and Operating Statistics for Large
Certificated Air Carriers (Financial Schedules Only) is filed by large
certificated U.S. air carriers. It comprises 15 financial schedules.

e Carrier’s Audit Report must be submitted by each large certifi-
cated U.S. air carrier whose records are audited by an independent
certified public accountant.

¢ Form 291-A: Statement of Operations and Summary Statistics for
Section 418 Operations contains profit and loss data and traffic and
capacity statistics. The form is filed by U.S. air carriers operating
under Section 418 domestic all-cargo certificates.

® Form 41: Schedule T-100: U.S. Air Carrier Traffic and Capac-
ity Data by Nonstop Segment and On-Flight Market and Supplemen-
tal Schedules, T-1: U.S. Air Carrier Traffic and Capacity Summary
by Service Class, T-2: U.S. Air Carrier Traffic and Capacity Statis-
tics by Aircraft Type, and T-3: U.S. Air Carrier Airport Activity
Statistics are filed by all large certificated U.S. air carriers. Schedule
T-100 contains traffic (e.g., passengers enplaned) and capacity (e.g.,
available seat miles) statistics by nonstop segments and on-flight
markets for domestic and international scheduled, nonscheduled, and
chartered operations. The supplemental schedules contain summary
traffic and capacity statistics without segment or market detail for
domestic all-cargo operations, domestic charter operations, and in-
ternational military charter operations.

e Form 251: Report of Passengers Denied Confirmed Space
must be filed quarterly for scheduled passenger service performed
with large aircraft (i.e., more than 60 seats), by all large U.S.
certificated air carriers and foreign air carriers that provide service
from the United States, disclosing the number of passengers who
were denied confirmed space and how those passengers were
accommodated.

e Form 298-C: Report of Financial and Operating Statistics for
Small Aircraft Operators contains five schedules. U.S. scheduled pas-
senger commuter air carriers file three of the five; small U.S. certifi-
cated air carriers file all five.
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¢ Form 2787: Passenger Origination and Destination Survey must
be filed by certificated U.S. air carriers providing scheduled passenger
service. The report includes a 10 percent survey of all tickets except
for the largest domestic markets (approximately 1,000 markets), in
which a 1 percent sample may be used. All carriers have elected to file
a 10 percent sample. The survey provides information on the origin
and destination of the passenger, routings by carrier, fare paid, and fare
class.

¢ U.S. International Air Travel Statistics is a program that was
recently transferred to RSPA from OST. The compilation of interna-
tional air travel statistics began in the 1970s under a joint project with
DOT, the Immigration and Naturalization Service (INS), and the
Travel and Tourism Administration. The project consisted of coding
INS Form 1-92, completed by international air carriers arriving in and
departing from the United States. The information coded from the
form included the international airports of embarkation and debarka-
tion, flight number, date, and number of U.S. citizens and noncitizens
aboard the flight. The origin and destination information is now being
obtained from another form submitted to RSPA by the air carriers, but
citizenship data is still being coded.

¢ Electronic Tariff Information System (Aitlines) is another pro-
gram that was recently transferred to RSPA from OST. International
air carriers are regulated by DOT, so tariffs for changes in passenger
fares, rules, and cargo rates must be filed with RSPA’s Office of
Automated Tariffs. Until fiscal year 1990, tariffs had been filed manu-
ally. In January 1989, DOT published a regulation that allows the
international airline industry to file electronically with DOT and with-
drew the requirement for manual posting at pricing locations. After an
experimental program, the automation of international aviation tariffs
began in phases. In July 1990, the fares portion of the system was
completed and is operational. Future enhancements will include auto-
mating passenger rules and cargo rate tariffs.

Hazardous Materials Information System

RSPA’s Office of Hazardous Materials Transportation collects the fol-
lowing data on the movement of hazardous materials. A summary of
ongoing programs and policies for promoting hazardous materials
transportation safety is provided in an Annual Report on Hazardous
Materials Transportation. A national overview of safety and enforce-
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ment initiatives, and incident and accident data is provided; regula-
tions and exemptions to regulations issued during the year are de-
scribed; the status of the national safety program is summarized; and
areas of future concentration are identified. Statistical summaries of
incident and accident data indicate the condition of the hazardous
materials transportation industry, and in conjunction with enforcement
data, indicate the performance of that industry.

Pipeline Safety

RSPA’s Office of Pipeline Safety collects the following data on liquids
and natural gas pipelines for the Hazardous Materials Information
System. Operators of natural gas transmission and gathering, and dis-
tribution pipeline systems, as well as liquids petroleum pipeline sys-
tems, are required to file incident and accident reports for any pipeline
leak or failure that results in death, injuries that require hospitalization,
or property and product loss in excess of specified amounts. These
reports provide data about the nature of the incident, apparent cause,
and impacts. Annual reports covering inventory data (e.g., miles of
pipe by type) and leak repairs are also required of natural gas pipeline
operators.

Multimodal Statistical Reports

RSPA’s Volpe National Transportation Systems Center is responsible
for two multimodal publications:

® National Transportation Statistics provides summaries of modal
operating and financial data, information on modal performance and
safety trends, and supplementary data on transportation’s impact on the
economy and energy use.

e Transportation Safety Information summarizes safety informa-
tion—accidents, fatalities, injuries, and fatality rates where activity
data are available—for all modes.

FEDERAL AVIATION ADMINISTRATION
Agency Mission

The primary function of the Federal Aviation Administration (FAA) is
to foster the development and safety of American aviation. More spe-
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cifically, FAA is responsible for developing the major policies neces-
sary to guide the long-range growth of civil aviation; modernizing the
air traffic control system; establishing in a single authority the essen-
tial management functions necessary to support the common needs of
civil and military operations; and providing for the most effective and
efficient use of the airspace over the United States. The agency is also
responsible for rulemaking relative to these functions.

FAA constructs, operates, and maintains the National Airspace Sys-
tem and the facilities that are part of the system; allocates and regulates
the use of airspace; ensures adequate separation among aircraft operat-
ing in controlled airspace; and, through research and development
programs, provides new systems and equipment for improving use of
the nation’s airspace.

The Airport Improvements Program authorizes FAA to make grants
of federal funds to sponsors for airport development and for advanced
planning and engineering. FAA also prescribes and administers rules
and regulations concerning the competency of pilots, mechanics, and
other FA A-licensed aviation technicians; aircraft airworthiness; and air
traffic control. It promotes safety through certification of pilots and
other technicians, aircraft, and flight and aircraft maintenance schools.
Finally, it reviews the design, structure, and performance of new air-
craft to ensure passenger safety.

Current Data Programs

FAA maintains a diverse set of data that supports critical activities in
safety regulation; airspace and air traffic management; management of
air navigation facilities; research, engineering, and development; test-
ing and evaluation of aviation systems; airport programs; registration
of aircraft; and others.

Because of the large amount of FAA data, many of which are used
for administrative purposes, an attempt was made here to limit the list
to those major statistical publications and data bases from which sum-
mary statistics and trend data can readily be derived for policy
purposes.

Major Statistical Publications

® Airport Activity Statistics of Certificated Route Air Carriers is a
joint annual publication of FAA and RSPA that contains data on pas-
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senger enplanements and tons of enplaned freight (express and mail)
by airport, carrier and type of operation, and type of aircraft.

® Census of U.S. Civil Aircraft is an annual publication that in-
cludes statistical data on the registered civil fleet, air carrier aircraft,
and general aviation aircraft, both registered and active, including
detailed reports for general aviation aircraft by owner’s state and
county, and registered aircraft by make and model.

® FAA Air Traffic Activity is an annual publication with data on
terminal and en route air traffic activity (e.g., takeoffs and landings,
aircraft handled, and flight plans filed). The data is collected and
compiled from the FAA-operated airport traffic control towers, air
route traffic control centers, flight service stations, approach control
facilities, and FAA contract-towered airports.

® FAA Statistical Handbook of Aviation is an annual publication that
presents historical statistical information pertaining to FAA; the Na-
tional Airspace System (NAS); airports; airport activity; U.S. civil air
carrier fleet; U.S. civil air carrier operating data; pilots, mechanics,
and other FAA-licensed aviation technicians; general aviation aircraft;
aircraft accidents; aeronautical production; and imports and exports.

® FAA Forecast is an annual publication of forecasts for key aviation
activity and FAA workload measures.

® General Aviation Activity and Avionics Surveys is an annual report
that presents the results of the General Aviation Activity and Avionics
Survey conducted to obtain information on the activity and avionics of
the U.S. registered general aviation aircraft fleet. The report contains
estimated flying time, landings, fuel consumption, lifetime airframe
hours, avionics, and engine hours of the active general aviation aircraft
by manufacturer and model group, aircraft type, state and region of
based aircraft, and primary use.

® General Aviation Pilot and Aircraft Activity Survey is a triennial
report that includes data on the type and source of weather information
services, trip length in time and distance, pilot age and certification,
estimates of total 1990 general aviation operations, fuel consumption,
and aircraft miles flown.

® Rotorcraft Activity Survey is a special one-time report containing
breakdowns of active rotorcraft, annual flight hours, average flight
hours, and other statistics by rotorcraft type, manufacturer and model
group, region and state of based aircraft, and primary use. Also in-
cluded are law enforcement and public use rotorcraft, lifetime airframe
hours, engine hours, estimated miles flown, and estimated number of
landings.
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® U.S. Civil Airmen Statistics is a detailed annual report containing
statistics on pilots, mechanics, and other FAA-licensed aviation techni-
cians and the number of certificates issued.

Data Bases and Data Systems

The following list of major data bases comprises, for the most part,
real-time operational data systems; however, summary statistics can be
and are regularly derived from them.

¢ Civil Aviation Security Information System provides information
about security checks of airports, air carriers, and security stations;
tracks security alerts, bulletins, and summaries; and records reports of
arrests made at screening stations, bomb threats, explosion reports,
screening device findings, hijackings, and use of K-9 teams.

¢ Comprehensive Airmen Information System includes information
on personal, medical, and certification status of individuals associated
with civil aviation operations including pilots, mechanics, flight
crews, and others.

¢ Enforcement Information System contains data about violations of
the Federal Aviation Regulations (FARs); violator’s identification; the
FAR violated; description of the aircraft, engine, or component in-
volved; demographics; and recommended sanctions.

¢ Service Difficulty Reports System contains reports about abnor-
mal, potentially unsafe conditions in aircraft, aircraft components, and
aircraft equipment.

¢ Simulator Inventory and Evaluation Schedule System contains
results of checklist inspection and certification activities, identification
and correction of discrepancies, and vital statistics for operators and
manufacturers.

® Manufacturing Inspection Management Information System in-
cludes parts manufacturer approval supplements, technical standard
order authorizations, information on production and quality control
activities, type certification conformity inspections, results of applica-
tions for airworthiness certification of individual aircraft, reports of
production flight tests, export certifications, and information about the
private-sector designees authorized by FAA to perform manufacturing
and airworthiness inspections.

¢ National Airspace Information Monitoring System (NAIMS) is an
automated data base management system used for tracking and analyz-
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ing reported safety-related incidents and rules violations occurring in
the NAS. NAIMS subsystems include the following:

-Operational Errors System contains reports on occurrences at-
tributable to elements of the air traffic control system that result in less
than the applicable minimum separation distance among: (a) two or
more aircraft, or (b) an aircraft and terrain or obstacles, which include
vehicles, equipment, or personnel on runways.

-Operational Deviations System contains reports on controlled
occurrences in which applicable minimum separation distances as just
defined were maintained, but one of the following situations occurred:
(a) less than the applicable minimum separation distance existed be-
tween an aircraft and protected airspace without prior approval; (b) an
aircraft penetrated airspace that was delegated to another position of
operation or another facility without prior coordination and approval;
(c) an aircraft penetrated airspace that was delegated to another posi-
tion of operation or another facility at an altitude or route contrary to
the altitude or route requested and approved in direct coordination or as
specified in a letter of agreement, precoordination, or internal pro-
cedure; or (d) an aircraft, vehicle, equipment, or person encroached
upon a landing area that was delegated to another position of operation
without prior coordination and approval.

-Pilot Deviations System contains reports on actions of pilots that
result in alleged violations of airspace or ground air traffic control
clearances.

-Near Midair Collisions (NMACs) are reports received from pi-
lots or flight crew members (who were in the cockpit of one of the
aircraft involved) stating that a collision hazard existed between two or
more airborne aircraft, regardless of aircraft separation distance. The
usual criterion for declaring an NMAC is an unintentional proximity of
less than 500 ft.

-Pedestrian/Vehicle Deviations System includes reports on any
entry or movement on an airport movement area by a vehicle or pedes-
trian that was not authorized by an air traffic controller.

-Runway Incursions are reports on occurrences at airports that
involve an aircraft, vehicle, person, or object on the ground that result
in loss of separation with an aircraft taking off, intending to take off,
landing, or attempting to land.

¢ Aviation Safety Reporting System (ASRS) is maintained by Bat-
telle Laboratories under an FAA-funded National Aeronautics and
Space Administration contract. ASRS was developed to store reports
of situations observed by pilots, controllers, passengers, or mechanics
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that compromised safety, or had the potential to do so. Before entry
into the data base, the information is evaluated by ASRS analysts and
is edited to ensure the anonymity of the reporting individuals. Limited
immunity is provided to reporting individuals for inadvertent violation
of FAA regulations.

® Accident/Incident System contains environmental data, contribut-
ing factors, weather conditions, and personal and medical data about
the people involved in aircraft accidents and incidents. The National
Transportation Safety Board (NTSB) also investigates accidents in-
volving civil aircraft in the United States and collects data in the NTSB
Accident and Incident System on accidents, fatalities, serious injuries,
and accident rates per million passenger miles flown and per million
aircraft miles flown for U.S. carriers (for scheduled and unscheduled
service), commuter carriers, and general aviation.

¢ Air Traffic Operating Management System contains the number
of flights delayed more than 15 min by cause of delay (e.g., weather,
air traffic control center volume, airport terminal volume) and by
airport. (This delay system should not be confused with the On-Time
Flight Performance Reporting System operated by the OST Office of
Intergovernmental and Consumer Affairs.)

¢ Air Traffic Activity System includes monthly information about
activity at the FAA air traffic facilities—aircraft operations, aircraft
handled, and flight plans filed.

* Aeronautical Information System contains operational and physi-
cal descriptions of all civil (public and private) airports; selected mili-
tary airports, navigational aids, and flight service stations; air traffic
control towers, air route traffic control centers, and airways; jet routes,
military training routes, and preferred instrument flight rule routes;
standard instrument approach procedures; standard terminal arrival
routes; standard instrument departure routes; fixed reporting points;
holding patterns; restricted, warning, alert, prohibited, and military
operations areas; part-time control zones; and U.S. notices to pilots,
mechanics, and other FAA-licensed aviation technicians.

¢ National Forecasting System includes annual forecasts of aviation
activity and other selected statistics.

® Air Route Traffic Control Center Forecast is a facility level activ-
ity forecast.

¢ Flight Service Station Forecast is also a facility level activity
forecast.

¢ Terminal Area Forecast contains activity forecasts for each of
5,000 public use airports.
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® Hub Forecasts are detailed forecasts of major air carrier airports
and all other airports within major metropolitan areas.

® National Outage Data Base contains down time and repair time,
by cause, for airway and air traffic control facilities (e.g., radars,
landing and navigational aids, etc.).

¢ Air Carrier Aircraft Utilization and Propulsion Reliability System
contains monthly reports from air carriers of the flight hours and
number of aircraft by manufacturer and model for aircraft used in air
carrier service for the month.

¢ Aircraft Registration System includes registrant’s name and ad-
dress, registration status, and aircraft description for each aircraft reg-
istered with FAA.

FEDERAL HIGHWAY ADMINISTRATION
Agency Mission

The roads and highways across the nation are used by more Americans
more often than any other transportation system. The Federal Highway
Administration (FHWA) oversees federal support for the facilities of
greatest significance to the nation, including Interstate highways. The
agency is concerned with the total operation and environment of high-
way systems, including highway and motor carrier safety. In adminis-
tering its highway transportation programs, it gives full consideration
to the impacts of highway development and travel; transportation
needs; engineering and safety concerns; social, economic, and envi-
ronmental effects; and project costs.

FHWA meets its data needs primarily through three offices. The
Associate Administrator for Policy oversees the Office of Highway
Information Management, which is responsible for collecting and pub-
lishing highway data from the states, managing related programs such
as the Nationwide Personal Transportation Study, and coordinating
statistical policy within FHWA. The Office of Policy Development,
also under the Associate Administrator for Policy, manages census
surveys of truck owners and business establishments. The Associate
Administrator for motor carriers oversees the Office of Motor Carrier
Information and Analysis, which is responsible for collecting and pub-
lishing safety data from motor carriers.
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Current Data Programs
Data Collected Through States

Highway Performance Monitoring System

The Highway Performance Monitoring System (HPMS) is FHWA’s
on-going, integrated, annual data base, which consists of data on sys-
tems mileage, physical dimensions, usage, condition, performance,
operating characteristics, and fatal and injury accidents. The HPMS
data reported annually by each state consist of areawide data reports
(e.g., areawide summaries of mileage, travel, accidents, travel activity
by vehicle type, and population), universe data (23 data items that
identify the nation’s total public road mileage by systems, jurisdiction,
and operation), and sample section data for approximately 110,000
sample sections of the nation’s arterial and collector highway systems
(55 additional pavement, improvements, geometric, traffic and capac-
ity, environment, and supplemental items are reported for each sample
section).

An equally important part of the overall HPMS is a set of analytical
models that are used to assess overall system performance, project
future capital needs, and evaluate future system performance under
varying assumptions of standards, travel growth, and investment
levels. These models, which convert data into useful information,
constantly undergo refinement.

Traffic Characteristics

Three types of data on traffic characteristics are collected, processed,
and analyzed:

e Traffic volumes from continuous automated traffic recorders are
reported by the states and used to produce a monthly report on traffic
volume trends that tracks changes in travel by state and functional class
of highway. Hourly traffic volume data are reported monthly for about
3,000 stations.

¢ Travel by urban and rural functional systems is furnished annually
as part of each state’s HPMS submittal. These data are, for the most
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part, based on traffic counts of the HPMS sections. On part of the
HPMS samples, vehicles are classified to provide systemwide esti-
mates of the proportion of travel by 13 vehicle types. Suggested traffic
counting procedures are included in FHWA'’s traffic monitoring guide
and in the HPMS field manual.

¢ Vehicle classification data collected at truck weigh stations and
corresponding truck weight data are reported annually by the states.
Axle weight data are converted to axle loadings, and a series of tables
are produced for use in highway design, bridge design, pavement
management, and truck enforcement programs. These data are col-
lected by weigh-in-motion scales that provide the desired data without
interrupting traffic flow. The processing of these data is done by
microcomputer in a fully decentralized manner, which allows state
users to analyze the data themselves while creating the data files for
transmittal to FHWA.

Highway User and Usage Data

The state highway agencies report a series of data elements which form
FHWA’s highway statistics data base.

e FHWA collects motor-fuel use data from the states on a monthly
basis. “Motor fuel” applies to gasoline and all other fuels under the
purview of state motor-fuel tax laws. In addition to gasoline, motor
fuel can include “special fuels,” which comprise diesel fuel, liquified
petroleum gases, and similar fuels when they are used to operate
vehicles on highways, as well as gasohol and neat alcohol.

¢ The highway finance data base contains information on highway
receipts, disbursements, debt status, and other financial information of
federal, state, and local agencies. Information included is on inter-
governmental transfers of funds from the federal government to states,
and from states to local governments. Revenue data includes the
amount and source of funds, including tax sources and debt. Expendi-
ture data are broken down by capital and maintenance spending,
spending for administration, police and safety purposes, and debt
service.

e Motor vehicle registrations are reported to FHWA by major vehi-
cle classes including automobiles, buses, trucks, and motorcycles.
FHWA also supplements the data supplied by the states with informa-
tion obtained from other sources. For instance, the Truck Inventory
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and Use Survey conducted by the Bureau of the Census is one source
that is used to achieve a level of uniformity in preparing various
estimates and summaries.

¢ Each state and the District of Columbia administers its own driver
licensing system and provides data to FHWA, which provides the basis
for summaries of drivers licenses by type, sex, and age. This informa-
tion is sometimes used as an exposure measure in the analysis of motor
vehicle accidents and fatalities.

National Bridge Inventory

The National Bridge Inventory (NBI) is a mainframe computer system
that includes detailed identification, classification, condition, ap-
praisal, and proposed improvement information on more than 570,000
bridges on U.S. public roads. Bridge information is submitted by
states in tape format at least annually and can be submitted as individ-
ual updates or as a replacement of the entire file. NBI data are access-
ible on line using a report generator that can produce several reports in
various formats. NBI data are used to manage the bridge program and
answer questions concerning any physical aspect of the bridge system.

Data Collected From States and Motor Carriers
Motor Carrier Management Information System

The Office of Motor Carriers (OMC) is responsible for overseeing the
safety of the Interstate motor carrier fleet in the United States. The
extensive data system that supports this effort is known as the Motor
Carrier Management Information System (MCMIS). This is a compu-
terized system that provides a comprehensive record of the safety
performance of individual carriers for the use of OMC and authorized
external organizations. The state portion of the MCMIS is known as
SAFETYNET, which has and will continue to grow into a comprehen-
sive data system for exchanging data among states and with the federal
government. Information maintained in the MCMIS includes the
following:

o Census: Carrier identification of the 200,000 interstate carriers,
type and size of operation, commodities carried, as well as other
characteristics of the operation are included.
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® Review and Rating: Between 20,000 and 30,000 on-site reviews
of carriers and hazardous material shippers are conducted annually by
OMC field and state staff; reviews take place in the offices of the
company and cover compliance with critical parts of the federal safety
regulations.

® Inspections: Data are collected during the 500,000 roadside in-
spections of vehicles and drivers conducted annually; violations of
regulations covering the driver and the vehicle, or specifically related
to hazardous materials, are included.

* Accidents: Interstate motor carriers are required to file a standard
accident report for accidents that meet or exceed federal reporting
thresholds; in addition, states report the occurrence of all reportable
truck accidents.

Highway Safety Information System

Highway Safety Information System (HSIS) is a new highway safety
data base developed by FHWA and the University of North Carolina
Highway Safety Research Center that provides detailed information
linking accident, roadway, and traffic data for analyses of highway
safety problems. The current system includes 5 years of data
(1985-1989) from 5 states: Illinois, Maine, Michigan, Minnesota, and
Utah. Detailed information on accident characteristics, roadway fea-
tures, and traffic volumes are available from each of the five states.
Additional data on roadway geometrics, intersections, and guardrail
characteristics are available from one or more states.

Data Collected From Households and Truck Owners
Nationwide Personal Transportation Study

Nationwide Personal Transportation Study (NPTS) data are based on a
nationally representative sample of households from which the amount
and nature of personal travel by all modes is collected. NPTS has been
conducted by the Bureau of the Census under contract with DOT in
1969, 1977, and 1983. FHWA has had the responsibility for the tech-
nical and administrative lead for DOT. Data collection for the most
recent survey was completed in March 1991 under contract with the
Research Triangle Institute of North Carolina. Substantial funding was
provided by FHWA, the National Highway Traffic Safety Administra-
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tion (NHTSA), and the Urban Mass Transportation Administration
(UMTA). Results are used within the department to address national
transportation policy issues, forecast future travel demand on various
modes, analyze transit use, and calculate accident exposure rates.
NPTS is the only authoritative nationwide source of information that
allows a linkage between the characteristics of travel and the demo-
graphics of the household. Key indicators available from NPTS in-
clude trip generation rates per household; distribution of households by
income and vehicle ownership; distribution of person trips by mode,
purpose, and time of day; and average annual miles by driver age and
sex. The main limitation of the survey is the extent of data on long-
distance travel. In 1983, only one percent of the reported vehicle trips
were trips of 75 mi or more (Klinger and Kuzmyak 1986, Vol. I, 1-7).

Nationwide Truck Activity and Commodity Survey

The Nationwide Truck Activity and Commodity Survey (NTACS) is
conducted for FHWA by the Bureau of the Census as a follow-on to the
Census Bureau’s quinquennial Truck Inventory and Use Survey
(TIUS). NTACS, which is funded by FHWA, the Federal Railroad
Administration (FRA), and OST, measures detailed trip characteristics
and other information for trucks on randomly sampled days, including
items such as the city or county of each pickup and delivery, the type
and weights of commodities carried, the types of highways used,
amount of tolls paid, and the hours of the day that the vehicle was
operated. The sample includes all trucks that were reported as carrying
commodities over long distances in the 1987 TIUS, approximately half
of the trucks that were reported as carrying commodities locally in
1987 TIUS, and a small portion of the remaining 1987 TIUS
respondents.

Data Programs Under Development

Two data programs under development are the Passenger Flow Survey
and the Commodity Flow Survey. The Passenger Flow Survey would
provide comprehensive information on intercity passenger travel by all
modes of ‘transportation. Funding for planning and conducting the
survey has been requested in DOT’s fiscal year 1992 and 1993 bud-
gets. The Volpe National Transportation Systems Center recently con-
tracted for a preliminary design study to define survey objectives more
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precisely, specify links with existing data programs such as NPTS, and
examine data collection methods and options. Comprehensive survey
design is planned for fiscal year 1992; data collection is anticipated to
begin in fiscal year 1993. For a discussion of the Commodity Flow
Survey see the section on the U.S. Bureau of the Census (p. 140).

NHTSA
Agency Mission

The mission of NHTSA is to improve the safety of motor vehicle
transportation through the development of a systematic approach for
the identification and elimination of motor vehicle and highway safety
problems. The National Center for Statistics and Analysis (NCSA)
serves this mission through the collection and analysis of motor vehicle
crash data, the development of advanced technologies for data collec-
tion, and the creation of improved analysis techniques.

The data are used by NHTSA in support of research and the devel-
opment of motor vehicle and highway safety policies and programs.
The analysis of these data provide the scientific foundation for the
agency’s legal and regulatory actions. These data bases are also the
primary source of information on motor vehicle and highway safety to
other DOT agencies, especially FHWA, and to the auto manufacturing
and insurance industries, state and local governments, and consumer
interest groups.

Current Data Programs

NCSA develops and uses large-scale automated data bases to support
problem identification, program planning, and program evaluation.
The main crash data systems supported by the agency are the
following:

Fatal Accident Reporting System

The Fatal Accident Reporting System (FARS) provides basic informa-
tion on all highway traffic crashes in the United States in which one or
more persons die of their injuries within 30 days of the accident.

FARS has been in operation since 1975, producing a census of
records on more than 750,000 crash-induced fatalities. These data are
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collected from the 50 states, the District of Columbia, and Puerto
Rico. The data provide information on the demographics of the people
involved, their injuries, the types of vehicles involved, the roadway
and environment, alcohol involvement, restraint usage, and the history
of each driver’s previous violations and accidents.

National Accident Sampling System

The National Accident Sampling System (NASS) provides information
from investigations of a statistical sample of police-reported accidents
at all levels of injury severity. NASS consists of two components: the
Crashworthiness Data System (CDS) and the General Estimates Sys-
tem (GES).

CDS currently comprises detailed investigations of real world high-
way crashes involving passenger cars, light trucks, and vans, which
provide detailed information on the crashworthiness and occupant pro-
tection afforded by these vehicles.

Information is collected on the sequence of crash events, the sever-
ity of the crash, occupant injuries and their causes, and details of
vehicle crash protection performance. These data provide national esti-
mates of the scope and extent of highway crash injuries and causes.
Occupant protection research and rulemaking depend on this data base
for the detailed crash investigation-related data needed to understand
crash injury mechanisms in a real world environment, and for counter-
measure development and assessment.

GES currently comprises a uniform data file on a statistical sample
of police-reported traffic crashes, which provides the basis for esti-
mates of the general state of traffic safety. The current GES collects
more than 50,000 cases per year for the preparation of general esti-
mates of highway crash statistics. They are the only data the agency
has that provide national estimates of traffic crash characteristics for
all types of vehicles, and this is the only data base that provides these
estimates with measurable reliability. In cooperation with FHWA, the
NASS-GES system has been expanded to include data on heavy truck
crashes to provide national estimates of heavy truck safety.

State Data Systems Program

This data program provides a large data base that consists of all police-
reported accidents from a large number of states. This data base allows
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for a wide variety of motor vehicle and highway safety issues to be
assessed and currently contains data from 26 states.

The Crash Avoidance Research Data File is currently one of the
main constituents of the State Data Systems Program. Its function is to
collect and analyze data dealing with factors that contribute to crashes.
Ancillary data bases, such as the Crashworthiness Data File, are being
expanded and will be used in the statistical analyses of motor vehicle
and highway safety issues.

The purpose of the State Data Systems Program is to build a large,
high quality, statistically significant data base. Once the data collected
by individual states is standardized and of sufficient quality, NCSA
will be able to combine state data bases into a larger file that will
model the national safety experience. When this occurs, estimates of
the national highway safety experience can be made using state data
files, eliminating the need for GES. The linkage of automated state
traffic crash data with Emergency Medical Services (EMS) and hospi-
tal-collected trauma data will also enhance the quality of analysis
dramatically. Currently, crash data bases at the state level traditionally
provide only a general classification of the seriousness of a victim’s
injuries. Competent crashworthiness analyses often require more de-
tailed descriptions of injuries (e.g., type of injuries and location at
which they were sustained).

UMTA
Agency Mission

The mission of UMTA is to assist public and private mass transporta-
tion companies in the development of improved mass transportation
facilities, equipment, techniques, and methods; encourage the plan-
ning and establishment of areawide urban mass transportation systems
needed for economical and desirable urban development; and provide
assistance to state and local governments in financing these systems.

Current Data Programs
UMTA currently supports the following major data bases.
Section 15

The Uniform System of Accounts and Records (Section 15) Reporting
System was statutorily authorized as the basis for formula allocation of
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UMTA’s Grant-in-Aid programs in the early 1980s. The Section 15
Reporting System provides data on transit revenues by source; transit
expenses by function and object class; nonfinancial operating data,
including maintenance, employee counts, and service measures; and
performance indicators, which relate measures of service outputs or
use (e.g., vehicle revenue miles and passenger miles) to measures of
resource inputs (e.g., revenue vehicles and labor hours).

Grants Management Information System

The Grants Management Information System provides comprehensive
information on all grants and contracts that UMTA has made since the
1960s.

Financial Management System

The Financial Management System provides financial information on
allotments, operating budget authority, and disbursements.

Other Data Activities

UMTA contracted with the Community Transportation Association of
America in 1985 and again in 1989 to prepare a directory of rural
(Section 18) and elderly and handicapped [Section 16(b)(2)] transit
service providers that includes information about type of service of-
fered, fleet size, and county(ies) in which the service operates.

UMTA, in cooperation with FHWA, has also periodically contrib-
uted to funding the National Personal Transportation Survey, for which
the total cost is approximately $2 million.

UMTA also cooperates with FHWA and outside interested parties
through the auspices of the Transportation Research Board on the
Journey-to-Work portion of the decennial census and subsequent spe-
cial tabulations that are included in the Census Transportation Planning
Package. The data preparation, which is funded by FHWA and
UMTA, is conducted by the Census Bureau under an Interagency
Agreement.

FEDERAL RAILROAD ADMINISTRATION
Agency Mission

The mission of the Federal Railroad Administration (FRA) is to pro-
mulgate and enforce rail safety regulations, administer railroad finan-
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cial assistance programs, conduct research and development in support
of improved railroad safety and national rail transportation policy,
provide for the rehabilitation of Northeast Corridor rail passenger ser-
vice, and consolidate government support of rail transportation
activities.

Current Data Programs
Carload Waybill Sample

The annual Carload Waybill Sample contains comprehensive detailed
information provided by Class I freight railroads from a 1 percent
sample of rail waybills to the Interstate Commerce Commission (ICC)
about actual rail shipments, including commodities carried; railroads
involved; origin, destination, and junction points; number of carloads;
tons transported; and total revenues. ICC contracts with the Associa-
tion of American Railroads to collect and process the data. FRA,
which provides half of the funding for the waybill sample, uses a
confidential version to produce periodic and ad hoc reports for use in
traffic and competitive analyses in support of DOT policy develop-
ment. A more aggregated sample, which does not reveal specific car-
riers or shipper locations, is available to the public.

Freight Commodity Statistics

This annual data base contains detailed commodity data filed with ICC
by Class I railroads on tons and carloads of local, forwarded, received,
overhead, and total traffic. Revenue for each commodity is also sub-
mitted. This source supports in-house analyses requiring traffic mix
information for individual Class I railroads.

Princeton Transportation Network Model

FRA subscribes to this proprietary data base, owned by ALK Associ-
ates, Inc., to study rail movements in the United States. A typical FRA
analysis involves flowing the waybill sample data over the network to
examine nationwide hazardous materials transport by rail.
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Railroad Inspection Reporting System

The Railroad Inspection Reporting System (RIRS) is used to monitor
each FRA-performed inspection and record the nature of each defect
uncovered and any follow-up action by the railroad to correct the
deficiency. RIRS contains four data bases, each with its own forms and
reports: (a) Signal, Track, and Motive Power (locomotives); (b)
Equipment (cars); (c) Operating Practices; and (d) Hazardous Mate-
rials. Reports on inspector activity are generated monthly; other peri-
odic reports summarize railroad noncompliance. FRA also produces
ad hoc reports on specific elements of the inspection form by railroad
or division.

Railroad Accident/Incident Reporting System

The Railroad Accident/Incident Reporting System includes all railroad
accidents, grade-crossing accidents, railroad employee casualties, and
any other injuries on railroad property. These data bases provide the
basis for accident analyses and assessments as well as the annual
Accident/Incident Bulletin.

Grade Crossing Inventory System

This system contains a record of every public and private crossing in
the United States along with the accident history of each crossing. This
data base is often used in conjunction with the Grade Crossing Acci-
dent Reporting System to generate Grade Crossing Accident Predic-
tion reports requested by states and railroads.

Transborder Surface Transportation Data Project

Originally this project was to be funded by OST, FHWA, and FRA,
but it is now funded solely by FRA. The objective is to determine the
feasibility of coding the foreign trade data compiled by the U.S. Bu-
reau of the Census from import and export documents to reflect the
ground modes of transportation of U.S. exports and imports to and
from Canada and Mexico. Currently, foreign trade data are only coded
for vessel, air, and “other” modes of transportation.
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MARITIME ADMINISTRATION
Agency Mission

The Maritime Administration (MARAD) administers programs to aid
in the development, promotion, and operation of the U.S. merchant
marine. Financial assistance programs are administered to support pro-
vision of essential services on U.S. flag carriers and construction of
ships in U.S. shipyards. MARAD helps industry generate business for
U.S. ships, conducts programs to promote development of efficient
port facilities and intermodal transport, and promotes domestic ship-
ping. It is also charged with maintaining the National Defense Reserve
Fleet and its component Ready Reserve Force, and with organizing
and directing emergency merchant ship operations.

Current Data Programs

The following is a brief summary of some of MARAD?’s principal data
systems. It is not intended to represent an exhaustive inventory of all
data bases maintained by MARAD but to indicate the scope and diver-
sity of MARAD requirements, the various sources of such data, and
the types of issues to which such data may be applied.

Maritime Statistical Information System

The Maritime Statistical Information System is a relational data base
that combines MARAD'’s foreign trade, vessel, and port facilities data.
The foreign trade subsystem is primarily Bureau of Census foreign
trade data but also includes complete itineraries of more than 35,000
vessels worldwide—data purchased from Lloyd’s Maritime Informa-
tion Service. Foreign trade data obtained from the Bureau of Census
includes information that identifies both the vessel and the operator,
which is not available to the public and which Census collects only for
MARAD and the Corps of Engineers. This data is used within
MARAD as the basis for calculating subsidy rates and in support of a
wide range of agency programs from operating subsidies and ship
financing to bilateral trade negotiations.

The vessel subsystem contains detailed vessel characteristics, pur-
chased from Lloyd’s, on more than 35,000 merchant vessels world-
wide and on the U.S. flag merchant fleet, obtained from the U.S.
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Coast Guard and other sources. It contains information from a variety
of sources on such items as container capacity, and whether the vessels
are government or privately owned, were built with subsidy, have
outstanding financing guarantees, or participate in the war risk binder
program. The data form the basis for many MARAD publications and
support, in some way, virtually all of MARAD’s commercial and
defense-related programs.

The ports subsystem contains MARAD’s port facility inventory for
inland river and ocean ports, which is collected through field surveys
to supplement Corps of Engineers data. It supports MARAD’s pro-
gram to provide technical assistance in port and intermodal planning
and operations to state and local port authorities, private industry, and
foreign governments. It also supports MARAD’s program to develop
contingency plans for the use of ports and port facilities to meet de-
fense needs.

Domestic Trade Data

MARAD obtains domestic trade data from the Corps of Engineers and
produces a variety of reports in support of the agency’s programs
dealing with the inland waterways, Great Lakes, and domestic ocean
trade—U.S. flag transportation segments that account for more than
one billion tons of cargo each year.

Financial Reporting and Contract Surveillance

The Financial Reporting and Contract Surveillance program (FRACS)
contains financial reports and vessel operating statements for the more
than 200 companies that are required to submit statements to
MARAD. FRACS also contains basic information about the com-
panies and the MARAD contracts to which they are party. It enables
MARAD to monitor financial and operating results on a timely basis
and gives decision makers the benefits of an automated retrieval
system.

Cargo Preference Data

To meet a congressional mandate to monitor compliance with cargo
preference laws to maximize the use of U.S. flag vessels, MARAD
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monitors the shipping activities of federal agencies, independent estab-
lishments, and government corporations. To perform this activity,
MARAD maintains a computerized reporting system that processes
information from more than 60,000 bills of lading annually.

Intermodal Equipment

MARAD compiles and publishes an annual Intermodal Equipment
Inventory—a comprehensive statistical review and classification of
equipment owned by American steamship and container leasing
companies.

Maritime Labor

MARAD supports the training of merchant marine officers through
operation of the U.S. Merchant Marine Academy and provision of
financial assistance to six state maritime academies. MARAD also
monitors maritime industry labor practices and policies in conjunction
with national and international organizations. In support of these pro-
grams, MARAD collects and publishes data on maritime employ-
ment—seafaring, shipyard, and longshore. These data are used
extensively in developing training programs, making policy regarding
academy and state school support, and defense planning.

Sealift Planning

In connection with its national security responsibilitiecs, MARAD
maintains data bases to evaluate U.S. shipbuilding and repair capa-
bilities and forecast U.S.-flag and U.S.-owned foreign-flag fleets.

U.S. COAST GUARD
Agency Mission

The mission of the U.S. Coast Guard (USCG) is to enforce or assist in
the enforcement of all applicable federal laws on the high seas and
waters subject to the jurisdiction of the United States; administer laws,
and promulgate and enforce regulations for the promotion of safety of
life and property on the high seas and on waters subject to U.S.
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jurisdiction, covering all matters not specifically delegated by law to
some other executive department or reserved to the states; develop,
establish, maintain, operate, and conduct, with due regard to the re-
quirements of national defense, aids to maritime navigation, icebreak-
ing facilities, oceanographic research, and rescue facilities for the
promotion of safety on and over the high seas and waters subject to
U.S. jurisdiction; maintain a state of readiness to function as a spe-
cialized service in the Navy in time of war; and establish and maintain
a coordinated environmental program and a comprehensive ports and
waterways system, including all aspects of marine transportation.

Current Data Programs
Recreational Boating Safety System

The Recreational Boating Safety data base contains reports on recre-
ational boating accidents that occur in state waters or in waters under
joint state and federal control that result in loss of life, injury requiring
medical attention beyond first aid, damage to the vessel and other
property exceeding $200, or complete loss of the vessel. The accident
reports provide information on the time of day and year of the incident,
environmental conditions, type of incident, and cause. Data are also
collected on boat registrations, which provide a basis on which to
calculate accident and fatality rates.

Casualty Maintenance System

The Casualty Maintenance System (CASMAIN) is a data base admin-
istered by the Marine Investigation Division that contains data on
commercial vessel casualties, including injuries and deaths. A typical
report includes information on case numbers, vessel identification
numbers (VINS), casualty coordinates, vessel names and types, gross
tonnage, the primary nature and cause of the accident, weather-related
information, and reported damage.

CASMAIN queries are solicited from all facets of marine industry
(i.e., associations, unions, vessel owners, operators, and manufac-
turers. Users include Congress; local, state, and federal government
agencies; financial institutions; universities; medical research facili-
ties; settlement attorneys; salvage operators; and foreign embassies.
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Seamen Documentation and Records System

The Seamen Documentation System includes the marine licensing pro-
gram and is located in the Office of Marine Safety, Security and
Environmental Protection. The system, among its other functions,
maintains files of shipping articles and master lists for reference in
documenting service time for mariners and providing service records
to mariners, the maritime community, and other interested parties. It
also maintains records of every mariner’s service and other related
information. This currently is a manual system that is projected for
automation by 1992.

Search and Rescue Management Information System

The Search and Rescue Management Information System is adminis-
tered by the Office of Navigation Safety and Waterways Services,
which provides for the collection, storage, and retrieval of information
on the Coast Guard’s responses to search and rescue (SAR) incidents.
The primary use of the system is to derive a picture of the demands
made of USCG by SAR clientele and project these demands to mea-
sure unit workloads, determine resource use and needs, justify budget
requests, and analyze system operations for potential savings.

Marine Safety Information System

The Marine Safety Information System (MSIS) is a data system that
supports USCG marine safety regulatory programs. The system tracks
inspections of U.S. and foreign vessels (including their cargos and
equipment), offshore oil and gas facilities, and port facilities (e.g.,
cargo docks) for such safety-related items as presence of hazardous
materials and adequacy of fire-fighting equipment. Vessel inspection
and violation histories are used, among other purposes, to assist in
USCG boarding decisions. MSIS also records and tracks casualty in-
formation for marine accidents by vessel; full investigative reports are
contained in CASMAIN, although the two systems will soon be linked
electronically. Finally, MSIS tracks information about pollution inci-
dents, including the parties and vessels involved and the costs.

Marine Pollution Retrieval System

The Marine Pollution Retrieval System (MPRS) and its predecessor,
the Pollution Incident Reporting System, were designed for the Marine
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Environmental Response Program to generate a data base of pollution
incidents. MPRS reports pollution incidents that occur within all navi-
gable waters of the United States. The data base tracks the number of
pollution incidents; the nature, cause, extent, location, and time of the
spill; and the parties involved. Annual summary data are prepared and
published periodically in a report entitled Polluting Incidents In and
Around U.S. Waters.

SAINT LAWRENCE SEAWAY DEVELOPMENT
CORPORATION

Agency Mission

The Saint Lawrence Seaway Development Corporation (SLSDC), a
wholly government-owned enterprise, is responsible for the develop-
ment, operation, and maintenance of the St. Lawrence Seaway be-
tween the port of Montreal and Lake Erie within the territorial limits of
the United States. It is the function of the seaway corporation to
provide a safe, efficient, and effective water artery of maritime com-
merce, both in peacetime and in time of national emergency.

Statistical activities of the SLSDC are used to support these respon-
sibilities. Its data collection efforts are specific to the seaway, and
focus on the flow of passengers and cargo, traffic control, aids to
navigation, and safety.

Current Data Programs

SLSDC collects data on the vessels, passengers, and cargo transiting
the St. Lawrence Seaway.

U.S. BUREAU OF THE CENSUS
Overview and Data Collection Mandate

The Census Bureau is a general purpose statistical agency that collects,
tabulates, and publishes a wide variety of data about the people and the
economy of the nation. Over the years the Census Bureau has con-
ducted a limited number of transportation statistics programs and cur-
rently is significantly expanding transportation industry statistics to
meet increased data user needs.
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The Bureau of the Census is required by law to collect and publish
general purpose data on the state of the economy and the population
through censuses and sample surveys. The majority of the data are
used directly by other agencies as input to their programs or to supple-
ment other data collections to meet specialized needs such as price
indexes, productivity measures, and economic development. The data
collection authorization of the census covers all sectors of the econ-
omy, except when a regulatory organization requires data collection to
complete its own mission. Duplicative data collection is not allowed,
and therefore regulatory data is often used for general economic and
policy decisions. The bureau serves as the data collecting and compil-
ing agent for other government agencies.

Current Transportation-Related Data Programs
Quinquennial Economic Census Programs

The Census of Transportation, conducted for the years 1987 and 1992,
consists of two parts: establishment-based universe statistics for se-
lected transportation industries and TIUS.

1987 and 1992 Statistics of Transportation Establishments

The transportation establishment statistics correspond to those col-
lected for other kinds of business in other economic censuses. They
provide data on general finances and employment and on a number of
establishments. They cover only three of the eight major groups in the
transportation-related part of the Standard Industrial Classification
(SIC) system—42: Trucking and Warehousing, 44: Water Transporta-
tion, and 47: Transportation Services.

For many of the industries in the transportation census (e.g., truck-
ing), the establishments have activities, workers, and equipment that
may move from place to place. For the census, an establishment is a
relatively permanent office, shop, station, terminal, or warehouse.
Census figures for states and metropolitan areas reflect permanent
establishment location and not necessarily the location where the
trucking or other activities take place.

The establishment counted in the Census of Transportation offers
services to the general public or to other business enterprises. Estab-
lishments that furnish similar services (e.g., warehousing) only to
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other establishments of the same company are classified as auxiliary to
the other units of the company that they serve. Data for auxiliaries are
presented in a report issued as part of the 1987 Enterprise Statistics
series, but not in the Census of Transportation. The census excludes
firms that do not have paid employees. Thus, for example, many
independent truckers are not included in the 1987 establishment
statistics.

TIUS 1982, 1987, 1992

TIUS, taken every 5 years as part of the economic census program,
reports on the physical characteristics and operational use of the
nation’s private and commercial trucks. Unlike other economic
census programs, the coverage of TIUS cuts across SIC classifica-
tions and even includes personal vehicles, although vehicles owned
by federal, state, and local government agencies are not covered.
Some private or commercially owned vehicles that do not have to be
licensed (e.g., trucks used exclusively on private property) are also
excluded. The 1987 TIUS includes physical characteristics of the
nation’s private trucking fleet, such as vehicle type, gross weight,
type and size of engine, type of transmission and braking system,
power steering, fuel conversion, air conditioning, type and size of
body, power axles, axle arrangements of trailer units, and cab type.
The survey also includes operational characteristics, such as base of
operation; number of trucks, truck-tractors, and trailers operated
from base of operation; area of operations; vehicle miles; miles per
gallon; use of vehicle; and type of commodities carried (including
hazardous materials).

For 1987, about 135,000 private and commercial trucks were
sampled from approximately 44.8 million state vehicle registrations.

Census of Manufactures 1982, 1987, 1992

This census includes establishment coverage of more than 10,000
transportation equipment manufacturers. Coverage includes all eigh-
teen 4-digit industries of equipment manufacturers in SIC 37, from
guided-missile to recreational-camper manufacturers. Data include
employment, wages, value of shipments, value added, capital expen-
ditures, operating expenses, assets, and inventories.
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Census of Governments 1982, 1987, 1992

Coverage extends from the federal government and the 50 state gov-
ernments to some 83,000 units of local government—counties, cities,
towns, school districts, and special districts. Data collected include
full- and part-time employment and payrolls; revenues by type and
sources, expenditure by character, object, and function (including an
array of transportation-related functions); indebtedness by type and
purpose; and assets held by the government as cash or investments in
securities.

Census of Construction 1982, 1987, 1992

Coverage includes transportation-related construction establishments,
such as those primarily engaged in highway, street, bridge, and tunnel
construction. Data include the value of work done, assets, expenses,
capital expenditures, and employment.

Census of Agriculture 1982, 1987, 1992

A universe count of farms and farm production by small geographic
location is provided by this census. Data highlight the county of agri-
cultural production (which is typically transported by truck, rail, or
water) plus expenses and assets, including fuel costs and trucks used.

Enterprise Statistics 1982, 1987, 1992

The Enterprise Statistics program regroups census data for establish-
ments under common ownership or control to show various economic
characteristics of the owning or controlling firms. This program also
yields separate data about auxiliary establishments. An auxiliary estab-
lishment is one whose employees are primarily engaged in performing
supportive services, such as trucking and warehousing, for other estab-
lishments of the same company instead of for the general public or
other business firms. Information available includes the number of
auxiliaries and payroll, the number of employees engaged in several
different types of service, sales or receipts, end-of-year inventories,
rental payments, selected expense data, and so forth.



Appendix A 135

Decennial Demographic Census

Questions on the means of transportation people use to get to work by
geographic location of their work place have been included in the
decennial Census of Population and Housing since 1960. In 1980,
items on travel time to work and carpool occupancy during the work
trip were added. In 1990 information on the time at which individuals
left home to go to work was collected for the first time in the Census of
Population and Housing. Data on these topics are made available in
printed reports and on computer tapes for geographic areas such as
census tracts, places, counties, metropolitan areas, and states.

Existing Economic Survey Programs

e Motor Freight Transportation and Warehousing Survey is an an-
nual survey based on a sample of 1,500 firms that represent all em-
ployer firms with one or more establishments that are primarily
engaged in providing for-hire commercial motor freight transportation
and warehousing services. This includes firms that furnish local or
long-distance trucking or transfer services and those that store farm
products, furniture and other household goods, or commercial goods
of any-nature. The survey provides about 50 data items on operating
revenues and operating expenses, plus inventories of revenue-generat-
ing equipment for establishments in SIC 42 for the United States.
Comparable statistics are shown for the previous year along with year-
to-year percentage changes. Publication is released about 9 months
after the period of reference.

¢ NTACS is a DOT-sponsored follow-on survey to the quinquennial
TIUS, and has been designed to obtain operational characteristics and
activity patterns of trucks by collecting trip-specific information pri-
marily from commodity-carrying trucks. It provides essential informa-
tion for the analyses of truck size and weight issues, highway user
charges, safety issues, energy and environmental constraints, proposed
investments in new roads and technology, hazardous materials trans-
port, and other aspects of the Federal-Aid Highway Program. Ques-
tions on NTACS also provide linkages between TIUS and other
existing sources of truck-related information.

¢ Annual Survey of Manufactures provides data on domestic manu-
facturers’ production of transportation equipment, including value of
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shipments, expenses, and other key measures for 18 transportation
equipment manufacturing industries.

* Annual Government Finance Surveys provide coverage of the
federal government, 50 state governments, and a sample of some
22,000 local governments—counties, cities, towns, school districts,
and special districts. Data collected include full- and part-time em-
ployment and payrolls; revenues by type and source, including trans-
portation-related sources (e.g., motor fuel taxes, toll charges);
expenditure by character, object, and function (including an array of
transportation-related functions); indebtedness by type and purpose;
and assets held by the government as cash or investments in securities.

¢ Surveys of Transportation Equipment Manufacturing provide na-
tional estimates of domestic production of aerospace equipment, air-
craft, and truck trailers.

¢ County Business Patterns is an annual series of national and
state publications presenting county-level data on the number of
establishments with paid employees, total employment, and payroll
on an establishment basis, with economic activity classification re-
flecting the principal activity at each individual location. The cover-
age includes about 45 transportation industries in each of more than
3,000 counties.

¢ Foreign Trade Statistics provide a monthly census of U.S. export
and import transactions on the basis of official documents that shippers
and receivers must file with the U.S. Customs Service for each ship-
ment. These figures reflect the flow of merchandise, but not such
intangibles as services and financial commitments. The trade figures
trace commodity movements out of and into U.S. Customs jurisdic-
tions. Key variables in foreign trade reports are export value calculated
free alongside ship (f.a.s.), import value, specific commodities
shipped, and foreign country of origin or destination. Additional vari-
ables shown selectively include SIC-based product code, methods of
transportation (e.g., air, sea, or land), U.S. state of origin or destina-
tion, U.S. and foreign ports, quantities shipped, and weight for air and
sea shipments.

e Plant and Equipment Expenditure Survey is a quarterly publica-
tion of transportation equipment manufacturers that provides invest-
ment information for manufacturing and transportation service firms.

¢ Quarterly Financial Report contains up-to-date aggregate statistics
on the financial results and position of U.S. corporations. The report
presents estimated statements of income and retained earnings, balance
sheets, and related financial and operating ratios for the transportation
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equipment industry, including detailed information on motor vehicles
and motor vehicle equipment, aircraft, and parts.

Existing Demographic Surveys

¢ Information has been collected in the American Housing Survey
(AHS) since the mid-1970s on means of transportation to work, travel
time to work, and distance to work. Other data items, including infor-
mation on the geographic location of the work place, have been col-
lected periodically from both the national sample and the individual
metropolitan area samples of AHS. Data are available in printed re-
ports, public-use microdata files, and unpublished tabulations for se-
lected large cities and counties, and for the nation.

e Transportation expenses are collected as part of the Consumer
Expenditure Quarterly Interview Survey, which provides information
on how various groups of U.S. consumers spend. The survey data
include large expenditures, such as automobiles, and expenditures that
occur on a regular basis, such as gasoline and insurance premiums.

Approved and Budgeted Programs Under Development

The expanded 1992 Census of Transportation will present significantly
more transportation establishment statistics on revenues, payroll, and
employment by varied transportation classifications. It will provide
these data for 43 4-digit industries in the following major SIC groups.

SIC Major

Group Title

41 Local and Suburban Transit and Interur-
ban Highway Passenger
Transportation

42 Motor Freight Transportation and Ware-
housing

44 Water Transportation

45 Transportation by Air (excludes large
certificated passenger air carriers)

46 Pipelines, except Natural Gas

47 Transportation Services

This represents an expansion in the scope of the Transportation
Census for 15 industries in major groups 41, 45, and 46, incorporating
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more than 24,000 additional establishments with more than 860,000
employees. General financial and employment data, and number of
establishments will be provided.

The questionnaire and collection methodology for these industries
were tested as part of the 1989 pretest. Review of the data collected on
these questionnaires and the accompanying evaluation forms should
provide the information needed to finalize the coverage and question-
naire design for these industries in 1992.

Additionally, collection of data for the railroad industry and large
certificated passenger air carriers is under consideration. Review of the
data available from other government agencies (ICC and DOT, respec-
tively) and the reportability of requested data and information from the
pretest will determine whether these industries should be within the
scope of the 1992 Census.

Plans are to publish data from the 1992 Census on a national basis
and, where not prohibited by confidentiality restrictions, for selected
states and metropolitan statistical areas. Publication plans for 1992
include the release of summary data for nonemployers in transportation
industries for the first time.

Future Planned Surveys
Charter, Rural, Intercity Bus Survey

This annual survey would provide a complete enumeration of approxi-
mately 2,000 firms offering intercity, rural, or charter bus transporta-
tion services. Estimates of annual dollar volume for intercity and
charter bus activities range from $5 to $8 billion. The 1982 Bus Regu-
latory Reform Act seriously reduced the amount of data on intercity
bus activity. Although intercity scheduled service has continued to
decline, charter and tour ridership is growing. More than 40 data items
on revenues and expenses are planned. If approved, the survey, cover-
ing calendar year 1992 activities, will be published in December 1993.

Transportation Services Survey

This annual sample survey would cover all employer establishments
from a universe of 34,000 establishments providing transportation ser-
vices (SIC 47). Estimates of dollar volume for services incidental to
transportation range from $12 to $14 billion annually.
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Regulatory reform has had a profound effect on the structure of
freight transportation as traditional lines of delineation between ar-
rangers of freight transportation have become blurred. All public data
collection on freight forwarding ceased in 1980. About 35 data items
on detailed revenues and expenses are planned. If approved, the sur-
vey, covering calendar year 1992 activities, will be published in De-
cember 1993.

Water Transportation Survey

All employer firms providing water transportation services would be
covered in this annual sample survey. The industry consists of 7,500
establishments with estimated revenues of $7 to $9 billion.

Existing data sources deal almost exclusively with the physical char-
acteristics of the system—vessels, waterways, and port facilities of the
industries—or with commodity movements. The passenger transporta-
tion segment of this industry is one of the fastest-growing components
of the travel sector. About 40 detailed data items on revenues and
expenses are planned. If approved, the survey, covering calendar year
1992 activities, will be published in December 1993.

Proposed Joint Projects
State and Local Government Transportation Survey

This proposed survey would fill an important need for information
about the resources state and local governments devote to the provision
of transportation infrastructure and services. The survey would include
all aspects of government transportation services, including highways,
water transportation, air transportation, and transit operations. The
data would emphasize the financial and personnel resources that state
and local governments provide to construct, maintain, and operate
these services.

The existing data on state and local government transportation ser-
vices is fragmented by the diffuse nature of federal, state, and local
government organizations. The Census Bureau’s data collection pro-
grams on state and local government finances and employment provide
an ideal base for establishing a comprehensive transportation informa-
tion system (i.e., uniform time frame, definitions, data classification,
and data collection methods).



140 DATA FOR DECISIONS

This would be a voluntary survey of all state governments and a
sample of individual local governments—counties, municipalities,
townships, school districts, and special districts. The financial data
would cover the entire range of financial activities: revenues (motor
fuel taxes, transit charges, federal revenues); expenditures (highway
construction, transit system current operations); indebtedness (types of
debt financing for airports and highways); and gross assets (including
highway trust funds). For comparative purposes, the employment
data, showing number of employees and payroll, would cover the
same functional areas as the expenditure information. In addition,
information would be collected from school systems about the costs
related to transportation of pupils.

In summary, this survey would provide, for the first time, compre-
hensive state and local financial data on transportation activities. New
consistent data would be published annually for the following catego-
ries: (a) gross value of transportation assets by governmental unit by
transportation function and (b) specific relationship of governmental
financing along with the actual expenditures (e.g., federal government
contribution and debt financing by transportation function and pur-
pose). Information on funding sources will include tax levies, debt
issues, fees charged, and miscellaneous revenues.

1993 Commodity Flow Survey

The proposed commodity flow survey of shippers would measure the
flow of goods from origin to destination within the United States. The
weight and value of about 18 million sampled shipments would be
collected. Other information collected for these sampled shipments
would be the mode of transport, and commodity code (5-digit).

The survey would include establishments classified in manufactur-
ing, minerals and mining, wholesale, and other selected industries.
The survey would be conducted by the Census Bureau in 1993 with
major funding provided by DOT. The information would be used by
DOT to evaluate truck size and weight limits, user fees, cost alloca-
tion, energy and environmental constraints, economic viability of
competing modes, hazardous materials transport, intermodal programs
to improve economic productivity and international competitiveness,
and other key transportation issues.
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Bus and Government Vehicle Survey

Little is known about the use of the highway system by buses and
government-owned vehicles. An estimated two million of these vehi-
cles are currently in use, and they certainly could have an important
impact on highway condition. In addition, complete information on
bus and government vehicle road use is needed for accurate forecasting
of highway capacity and investment requirements.

The Census Bureau and DOT are evaluating existing data sources in
these areas and formulating a proposal for efficiently measuring and
monitoring annual changes.

U.S. ARMY CORPS OF ENGINEERS
Agency Mission

The United States Army Corps of Engineers (USACE) serves as the
Army’s real property manager, performing the full cycle of real prop-
erty activities (requirements, programming, acquisition, operation,
maintenance, and disposal); manages and executes engineering, con-
struction, and real estate programs for the Army and the U.S. Air
Force; and performs research and development in support of these
programs. USACE manages and executes Civil Works Programs,
which include research and development, planning, design, construc-
tion, operation and maintenance, and real estate activities related to
rivers, harbors, and waterways; and administers laws for protection
and preservation of navigable waters and related resources such as
wetlands. It also assists in recovery from natural disasters.

Through its Navigation Data Center, USACE collects, processes,
manages, and disseminates a variety of statistical data relating to for-
eign and domestic waterborne commerce, vessel and port facility de-
scriptions, and navigation lockages. The reports include annual
statistical tabulations of domestic and foreign commodity movements
on U.S. waterways and within ports, an annual directory of operating
domestic vessels, periodic revisions of port facility descriptions, quar-
terly detailed statistics for each Corps of Engineers-operated lock, and
dredging statistics. Information is provided both in published reports
and on data processing software.
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The Navigation Data Center provides coordination of navigation
information within USACE, the U.S. Department of Defense, all fed-
eral and nonfederal agencies, and with private partners and the general
public, to ensure effective data collection and dissemination strategies.
The center consists of the Waterborne Commerce Statistics Center, the
Port Facilities Branch, and two teams covering the lock performance
monitoring system and dredging statistics.

Current Data Programs
Waterborne Commerce and Vessel Statistics

Waterborne Commerce of the United States (WCUS), Parts 1-5, con-
tains statistics on the commercial movement of foreign and domestic
cargo available in both hard copy and computer tape. The Public
Domain Data Base of WCUS contains aggregated information on wa-
terborne commodity movements by 26 geographical areas, available in
both hard copy and computer tape. The Principal Ports Tonnage Re-
port ranks U.S. ports for a calendar year by total tons, domestic and
foreign. The State Tonnage Report contains total waterborne com-
merce by state. The Transportation Lines of the U.S. lists vessel opera-
tors and their addresses, type and physical description of vessels,
principal service, location, and commodity served. The Navigation
Data Center handles special requests for commerce and vessel statis-
tics, which are not contained in standard products, on a case-by-case
basis.

Port Facilities

These data consist of the physical and intermodal characteristics of the
coastal, Great Lakes, and inland ports in the United States. Fifty-six
Port Series Reports are published at intervals of approximately 7 years,
covering more than 200 individual port areas. Reports consist of com-
plete descriptions of a port area’s waterfront facilities, including de-
tailed information on berthing accommodations, petroleum and bulk
handling terminals, grain elevators, warehouses, cranes, transit sheds,
marine repair plants, fleeting areas, and floating equipment. A special
1988 report, Summary of Commodity Handling Terminals of the
United States Inland Waterways, groups the various terminals by type



Appendix A 143

of commodity handled and includes location, berthing length, cargo
direction, operating rate, and storage capacity for each facility.

Lock Performance Monitoring

Lock Performance Monitoring (LPM) data consist of descriptions of
the traffic through locks on the inland waterway system as well as the
physical aspects of lockages. Specifically, data is collected on vessel
name, number, river direction, number of cuts, lockage, entry and exit
type, arrival time, lockage time, and factors that may have interfered
with the lockage. Vessel data include vessel name and number, flota-
tion dimensions, number of passengers, barge types, number, and type
and tonnage. The LPM system produces several reports, including a
semiannual Summary of Lock Statistics and an Overview of the Lock
Performance Monitoring System.

Dredging Statistics

Dredging statistics include data on bid schedules, location of contact,
dredge type, and cubic yards. The Navigation Data Center is responsi-
ble for defining and developing a new system during fiscal years 1991
and 1992 to provide both industry and the corps with a more current
and accurate dredging data program.

INTERSTATE COMMERCE COMMISSION
Agency Mission

The Interstate Commerce Commission (ICC) regulates interstate sur-
face transportation, including trains, trucks, buses, water carriers,
freight forwarders, transportation brokers, and a coal slurry pipeline.
The regulatory laws vary depending on the type of transportation;
however, they generally cover certification of carriers seeking to pro-
vide transportation for the public and their rates, adequacy of service,
purchases, and mergers. The commission ensures that the carriers it
regulates will provide the public with rates and services that are fair
and reasonable.

With enactment of the Railroad Revitalization and Regulatory Re-
form Act of 1976, the commission’s statutory mandate was altered to
provide for less regulation over rail freight rates and practices. This
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fundamental shift in national transportation policy was reinforced by
enactment of the Motor Carrier Act of 1980, the Staggers Rail Act of
1980, the Household Goods Transportation Act of 1980, and the Bus
Regulatory Reform Act of 1982. These measures provided for a
sharply reduced federal role in regulating the trucking, railroad, and
bus industries.

Although ICC statistical activities have been reduced, the agency
still produces a number of important statistical products. The areas of
coverage include railroads and motor carriers of property and pas-
sengers (i.e., trucks and buses).

In each modal area the industry is divided into classes based on
revenues. Trucking and intercity bus carriers with more than $5 million
in earnings are categorized as Class 1, those with between $5 million
and $1 million as Class 2, and those with less than $1 million as Class
3. The revenue thresholds were established in 1980 and are adjusted
for inflation each year.

Current Data Programs
Annual Reports to Congress

The commission has provided an annual report to Congress for more
than 100 years. These extensive reports draw on the regulatory activ-
ities and statistical reports received by the commission and provide a
useful summary of the status of regulated transportation.

Transport Statistics in the United States

This report, published annually, provides summary statistics for Class
1 rail and motor carriers, including general balance sheet and financial
data, operating income and expenses, and operating statistics. Some
information on physical equipment, such as track and operating equip-
ment, is also included.

Motor Carrier of Property Quarterly Freight Revenue Report
Form

The Quarterly Freight Revenue (QFR) schedule, substantially reduced
from its prederegulation length, covers major financial and operating
statistics for trucking firms. Reporting is required on a quarterly and
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cumulative annual basis. Only the carriers identified as Class 1 or 2 are
required to provide significant reporting in the trucking sector. Report-
ing carriers number approximately 2,000 in contrast with more than
42,000 nonreporting carriers. Class 3 and exempt carriers are only
required to provide identification information and revenue data suffi-
cient for classification purposes.

The individual carrier reports are available for inspection in a public
reference room. Each quarter, the commission’s Office of Economics
produces a brief release citing the top 100 carriers and reporting se-
lected earnings data. These are published under the titles Large Class 1
Motor Carriers of Property Selected Earnings Data and Large Class 1
Household Carriers Selected Earnings Data. Far more detailed finan-
cial and operating statistics from data filed in QFR are provided for a
fee by the American Trucking Associations in the Motor Carrier Quar-
terly Report: Financial and Operating Statistics.

Motor Carrier of Passengers Quarterly and Annual Report

Motor carriers of passengers (i.e., intercity bus carriers) complete a
substantially abbreviated version of the QFR financial and operating
schedule, called MP-1. Only the Class 1 carriers are obligated to
provide the required report in the bus sector. The Class 1 intercity bus
carriers number about 30 of more than 3,000 bus carriers. Reporting
firms provide a mix of scheduled service, tour and charter operations,
school bus, and even local transit services. One firm, Greyhound,
generates most of the industry’s Class 1 revenues. The ICC Office of
Economics provides a parallel quarterly release to the trucking report
for the top ten bus carriers, Large Motor Carriers of Passengers Se-
lected Earnings Data.

Quarterly Report of Railroad Revenues, Expenses and Income

Rail reporting follows a format similar to the motor carrier system,
but, because of the nature of the industry structure, Class 1 carriers
represent almost all of the industry’s activity. Class 1 carriers are
defined as those with revenues above a certain threshold ($93.5 mil-
lion in 1989); the dividing line for Class 2 and 3 carriers is at $18.6
million. Only those in Class 1 are required to report quarterly and
annual financial and operating information. Class 1 carriers numbered
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only 16 in 1990 but accounted for more than 90 percent of total
industry revenue. There are approximately 500 non-Class 1 carriers.

Report of Railroad Employment Class 1 Line-Haul Railroads
and Wage Statistics of Class 1 Railroads

Because the rail industry does not participate in the social security
system of the United States, ICC is responsible for the collection of
monthly and annual data on employment and wages for Class 1 rail-
roads. These data are provided to the Bureau of Labor Statistics for
such purposes as compiling employment statistics of the U.S., the
unemployment rate, and the calculation of productivity measures.

Rail Waybill Statistics

In addition to financial and operating statistical reporting, ICC, in a
jointly funded activity with FRA, contracts with the Association of
American Railroads (AAR) to produce the Rail Waybill Statistics,
which reports on rail origin-destination movements by commodity,
based on a sample of shipping documents and computer files. The
report is published by FRA (see p. 124).

U.S. DEPARTMENT OF AGRICULTURE
Agency Mission

The mission of the U.S. Department of Agriculture (USDA) is to
improve and maintain farm income and develop and expand markets
abroad for agricultural products. The department works to enhance the
environment and maintain U.S. production capacity by helping land-
owners protect soil, water, forests, and other natural resources. Rural
development, credit, conservation, and research programs are also part
of the department’s mission. Finally, the department safeguards and
ensures standards of quality in the daily food supply through inspection
and grading services.

The Transportation and Marketing Division (TMD) of USDA’s Ag-
ricultural Marketing Service (AMS) helps develop an efficient agri-
cultural and rural transportation system by providing research,
technical assistance, and leadership in developing transportation policy
and programs within USDA. In doing so, TMD draws on a variety of
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data sources in both the public and private sectors. TMD is both a data
user and a data gatherer.

Current Data Programs
Ocean Grain Freight Rates

TMD has electronically compiled more than 5 years of grain freight
rates from the weekly publication Maritime Research. Both U.S. and
foreign origins and destinations are included, along with shipper, vol-
ume, rate, and other information. The information is used to determine
the U.S. competitive position in worldwide grain markets and estimate
USDA export commodity programming levels.

Trucking

TMD monitors trends in agricultural trucking. However, because un-
processed agricultural commodities moving by truck are generally un-
regulated, the lack of reporting requirements causes a major shortfall
in reliable data. Information on rates, tonnages, the number of carriers,
and flow patterns is generally nonexistent. Through records kept by
the AMS market news reporters, data are available on fruit and vegeta-
ble shipments and receipts at major markets. TMD also caiculates per-
mile costs for exempt owner-operators of truck fleets.

Waterways

TMD collects information on grain flows through seven strategic locks
on the Mississippi River system. Although the information is available
from USACE, timeliness and accuracy are sometimes an issue. TMD
is interested in grain traffic by type of grain, whereas the USACE data
sometimes do not distinguish among the various grain types.

Rail

TMD uses a waybill bill sample from the ICC to determine grain
movements by rail. However, certain use restrictions are placed on
these data, which limit their utility in analyzing the movement of
agricultural goods.
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PRIVATE DATA SOURCES

The private sector also collects national data on the transportation
system primarily through surveys by industry associations or by com-
pilation and analysis of public data. The following is an illustrative but
not comprehensive list of some of the major private transportation-
related data sources organized by mode.!

Trucking

e FREIGHTSCAN, a data base that is available from Data Re-
sources Inc., provides annual information on commodity flows by
product and mode by origin and destination pair for states and Bureau
of Economic Analysis areas. Data are available on surface transporta-
tion modes only.

e TRANSEARCH, available from Reebie Associates, also provides
annual data on U.S. domestic freight traffic movements by market
area, commodity, and mode of transport. The main focus is on surface
transportation. TRANSEARCH also provides detailed information on
U.S. international trade flows in three separate data bases. FREIGHT
LOCATOR, a complementary data base, identifies and profiles trans-
portation requirements of plants accounting for 90 percent of U.S.
manufacturing output.

e TRAM, Inc. provides information on motor carriers from an in-
depth survey of truck drivers conducted at 30 truck stops along high-
density corridors in the United States and Canada. Information is
collected on driver demographics, type of truck, company, and charac-
teristics of the haul, such as trip origin and destination, commodities
hauled, and truck weight.

Rail

e Railinc Corporation, a wholly owned, for-profit subsidiary of
AAR, manages several large rail data bases. The Universal Machine
Language Equipment Register data base contains the characteristics of
all rail cars operating in the United States, including information on
age of equipment, number of locomotives in service by type of unit,
number of freight cars in service by type, average freight car capacity,
and aggregate capacity. The Train II data base provides detailed re-
ports on all rail car movements.
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® Profiles of U.S. Railroads is a survey of non-Class 1 railroads
(i.e., regional and short line railroads), also conducted by AAR. Data
are provided on revenues, employment, miles of road operated, own-
ership, commodities carried, and average length of haul.

® ALK Associates, Inc. Transportation Network Model enhances
the rail waybill sample by adding origin-destination and other rate data
to track rail flows by means of a digitized rail network program. ALK,
a subcontractor to AAR, also has a digitized highway network with the
capacity to do traffic analyses such as hazmat routings.

Aviation

® Regional Airline Association Survey provides data on passenger
enplanements, revenue passenger miles (total and average per carrier),
number of airports served, average trip length, commuter aircraft ca-
pacity (i.e., seats per aircraft and fleet flying hours), and capacity
utilization (i.e., hours per aircraft).

¢ Air Transport Association (ATA) of America Survey is a survey
of airline passengers conducted annually by the Gallup Corporation for
ATA that includes demographic information, data on trip purpose, and
frequency of air travel.

¢ International Air Transport Association provides origin-destina-
tion statistics on international flights and air freight data between re-
gional pairs. It also provides World Air Transport Statistics, including
operating and financial statistics, safety, traffic, and capacity data on
Atlantic and inter-European routes.

* Future Aviation Professionals of America provides data on com-
mercial flight crews, including information on new hires and retire-
ment age projections.

Water

The Port Import Export Reporting System, managed by the Journal of
Commerce, provides information on maritime foreign trade data by
shipper on origin or destination of inland shipments, overseas origin or
destination data, commodity detail, volume shipped, and price data.
Data sources are the ocean bill of lading for exports and the inward
foreign manifest for imports.
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Pipeline

® Qil and Gas Journal compiles source data from the Federal En-
ergy Regulatory Commission on miles of petroleum pipeline by type,
operating revenue, and net income for interstate petroleum pipelines.

® Association of Oil Pipelines provides annual data on ton-miles of
petroleum and refined products transported.

* American Gas Association provides data on U.S. natural gas
pipeline mileage by type and financial data for gas pipeline companies.

® Gas Research Institute provides long-range projections of geo-
graphic production and consumption patterns of natural gas.

Multimodal

® Transportation in America, a publication now published by the
Eno Foundation for Transportation, Inc., provides multimodal trend
data drawn from a multitude of public and private data sources supple-
mented by estimates of missing data.

e U.S. Travel Data Center National Travel Survey, a monthly tele-
phone survey of 1,500 households, first conducted by the U.S. Travel
Data Center in 1979 to provide more current data between DOT’s
National Travel Surveys, provides information on trip characteristics,
including mode, purpose, distance, and duration for all travel greater
than 100 mi from home as well as demographic data on the traveler.

NOTE

1. Information for this section was drawn largely from two articles on freight
(Anderson 1990) and passenger (Cook 1990) data sources, supplemented by
telephone follow-ups with selected providers.
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New Technologies for
Transportation Data Collection
and Analysis: Opportunities and
Applications

ALAN E. PISARSKI

Transportation data collection is a time-consuming and expensive
undertaking. This, in part, explains the lack of comprehensive
transportation data collection by the federal government. Obtaining
adequate national coverage of almost any subject area of transportation
may well cost millions of dollars. Similarly, time requirements can be
spread over several years. For instance, to provide seasonal coverage
of activities throughout the year, survey work may be required every
week. Processing can take several years more. Actual data may be 3
years old before becoming available. The 1990 Census data, collected
in April 1990, will be available beginning in late 1992 and early 1993.
Surveys conducted every 5 years often must be planned before the
results from the previous survey are available for review.

At the same time that these problems exist, new technologies are
being developed in the transportation field that may provide oppor-
tunities for improving the speed and reducing the cost of data collec-
tion. They may also be used to reduce respondent burdens in
answering questions and improve the quality of the resulting data.

Some of these new technologies are just emerging; others are more
fully developed. In every case, the opportunities for data development
provided by these technologies have not been fully evaluated. If these
opportunities could be realized, they would make a significant contri-
bution to the development of a data and analytic capability for national
policy making at the U.S. Department of Transportation (DOT).

153
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These technologies can be divided into two classes of opportunity
with respect to their data development potential:

® New technology-assisted data collection methods to substitute for
traditional collection methods (e.g., use of hand-held computers to
assist counting and inventorying functions).

® New technological capabilities for performing system manage-
ment, operating, and administrative functions with potential data spin-
offs [e.g., use of electronic data interchange (EDI) between carriers
and shippers to provide an automated summary picture of freight
movements].

NEW TECHNOLOGY-ASSISTED DATA
COLLECTION METHODS

The computer industry is moving rapidly toward miniaturization,
greater capability, and lower cost. Many of these capabilities are find-
ing their way into data collection activities.

Computer-Assisted Telephone and Personal Interviewing

Using computers as part of the interviewing process, an interviewer
can talk to respondents about their travel activities while the computer
keeps track of the information obtained, edits it to clarify contradictory
responses, directs the interviewer to appropriate follow-up questions,
and enters the records in the appropriate data base in an instantaneous
process. Although this is not new to data collection activities in gen-
eral, particularly in the private sector, its use in the transportation field
has been limited. The Federal Highway Administration successfully
tested computer-assisted telephone interviewing in its recent National
Personal Transportation Study.

Clipboard Computers

Sometimes called palm-top computers, clipboard computers are pow-
erful and as tiny as their name implies. They are capable of storing
information quickly at the site of the event to be recorded. They have
rapidly developed into a tool for in-factory management control of
production processes, delivery systems management (€.g., United Par-
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cel Service uses them for package tracking and control), and reading of
distant measurement devices (e.g., gas meters).

One of the greatest potential applications in transportation is for
police use in on-site accident data recording. The proper recording of
traffic crash data by police at the accident scene has always been an
obstacle to the collection of meaningful state-level data. The clipboard
computer, combining new hardware and software technologies, can
markedly improve the quality and utility of data collected by state and
local police and other highway safety personnel. It provides the police
officer or technician user-friendly direct entry of data into a hand-held
computer with built-in editing and coding checks to reduce or elimi-
nate data entry errors. The data can then be directly transferred to
statewide computer data bases, reducing the time necessary for paper
transfers and data entry.

These approaches and others are being developed quickly and appli-
cations are being found in all sectors of the economy and society. The
transportation data community does not need to conduct extensive
research and development on these technologies; it only needs to re-
main aware of the potential of these systems, monitor their develop-
ment, and continually seek new and better applications to
transportation.

TRANSPORTATION TECHNOLOGY
DEVELOPMENT SPINOFFS

Technologies are being developed in the transportation sector that have
the potential for enhancing data collection efforts. Many of these de-
velopments involve automated mechanisms to manage and operate the
transportation system. Two important areas of emerging capability are
intelligent vehicle-highway systems (IVHS) and EDI.

DOT has proposed an increased research and development (R&D)
program on IVHS. IVHS refers to a broad range of systems that will use
sophisticated microcomputer and communications technology to moni-
tor, guide, or control operation of vehicles and provide travelers with
information about highway and travel conditions (TRB 1991). Among
the goals of these technologies are increased capacity of existing streets
and freeways, safer operational control of vehicles and facilities, and
more efficient routing and travel information. These operational activ-
ities may also provide opportunities for improved monitoring informa-
tion about the road system and the activity on it. However, greater efforts
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will be required by the transportation data community to fully realize the
data potential of these new technologies.

On-Board Vehicle Data Systems

These data systems, available in almost all surface, air, and marine
vehicles, generate information for the control and management of the
vehicle and its cargo. Effectively all commercial vehicles have avail-
able on-board systems that keep track of operations and activities. For
example, the trucking industry uses on-board computers that act as
complete monitors of truck activity. Such computers routinely report
hours of operation, stops and starts, mileage traveled, fuel consumed,
idle time, engine revolutions, and even door openings and closings and
brake applications. The summation of a sample of equipped trucks
could provide a national truck activity data base. The option exists to
instrument a vehicle with electronics to incorporate operator-controlled
observations about trip purpose, road conditions, or other information.

Traffic Sensing and Control Devices

As roadways increasingly become facilities to be “operated,” traffic
managers need a continuous stream of real-time data to control opera-
tions through ramp meters, traffic monitors, and automated signaliza-
tion systems. These data, which are generated in real time for
operational purposes, could be retained and summarized to support
local traffic counts and congestion monitoring programs for energy
and pollution monitoring and planning applications.

For example, IVHS technologies permit traffic signals to sense
changes in traffic volumes and respond with new signal patterns. If
these volume data were stored and saved, they could supplement or
replace existing traffic monitoring equipment. Radio devices can now
transmit traffic observations to a central point on an instantaneous and
continuing basis. A sample set of these devices could provide a na-
tional sample of traffic monitoring for daily applications for the
broader purposes of pollution management, economic analyses, and
congestion monitoring.

Satellite Sensing Systems

Satellites can monitor equipped buses, trucks, and rail cars and their
locations at points in time. These systems could provide summary
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information on the travel patterns of the vehicles being tracked. For
example, satellite tracking systems permit urban buses to be monitored
on a continuous basis; buses can be rerouted when delays are apparent.
Summary data on schedule adherence and total vehicle travel flows
could be gleaned from these systems. Other approaches, using wayside
interrogation devices and on-board transponders, provide similar
capabilities.

Automated Routing and Scheduling Systems

A number of private firms are developing the capability to route their
own vehicles to minimize traffic delays. Other firms provide routing
information as a service. As firms further develop this capability, the
sum of their activities would be valuable for environmental monitoring
by urban planners, traffic engineers, and others. Knowing the route
schedules of all the package delivery firms could assist traffic
planners.

Automated Ordering, Billing, Taxing, and Control
Systems

Private and public agencies (e.g., U.S. Customs Service) are develop-
ing automated systems for transferring administrative information.
The U.S. railroad industry pioneered the development of these capa-
bilities in the 1970s, primarily for control of cargo moving via more
than one railroad. These systems can potentially provide summary data
of interest with less cost and nuisance to providers.

CASE STUDY: A DATA APPLICATION OF EDI

Historically, the flow of freight transport has been controlled through
paper records. The automation of these records, which is increasingly
a standard part of freight documentation and billing, provides immense
opportunities for better data on freight flows. Many shippers and car-
riers now transfer information by EDI. EDI provides for computer-to-
computer transfers of large quantities of business information without
human intervention. Orders to shippers, requests for freight services,
billings from carriers, and payments may all be transmitted electron-
ically (Willenz 1988). The effectiveness of the use of EDI to provide
public use summary freight statistics, however, has not been tested.
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One of the issues in the development of EDI has been agreement on
protocols and standards. Distinct standards exist within industries and
countries. EDIFACT (EDI For Administration, Commerce, and
Transportation) has been developed as an international standard (Cram
1990). Standardization is applied to the location, size, and formats of
data fields and data entry protocols used in computer transmittals.

One major application of EDI is the processing of customs informa-
tion. Automation of customs declaration documents through an auto-
mated manifest system provides the opportunity for better international
freight statistics in the ocean trades and air freight services. About 60
percent of import transactions was handled by EDI in 1986. A goal of
90 percent has been set. So far, data indicate that 86 percent of all
import transactions is now being handled electronically (Farrell and
Radspieler 1990). The statistical improvement in time and cost is
enormous. Before electronic transfer, physical records were received
and processed by the U.S. Customs Service, mailed to the Bureau of
the Census processing facility in Indiana, keyed into computer for-
mats, and edited. Errors might be discovered during editing—30 days
after receipt. Now the edits defined by the Census Bureau are embed-
ded in the Customs Service computers, which edit data continuously as
they are received. Errors are corrected instantaneously. These records
provide a powerful source of information on in-bound freight flows.
Linkage of these records to domestic freight documents could provide
valuable data on international trade activities. In fiscal year 1993 the
two bureaus will begin to automate export data in a similar system.

A Commodity Flow Survey (CFS) is under design by DOT and the
Bureau of the Census. This survey would measure the flows of all
goods moving between major areas of the country. Such a survey,
although valuable, is also difficult and costly to design and perform.
Past surveys have suffered from inadequate funding and faulty design.
One of the key issues in the current design process is the treatment of
goods moving in foreign trade, either as imports or exports.

The fundamental survey approach is to collect information on ship-
ments from a selected set of sample establishments to all destination
establishments. Difficulty arises when the flows to be measured are
either received as imports or intended for export. In the case of im-
ports, the shipping establishment is a foreign entity and therefore not
accessible to be part of the sample of establishments. If the receiving
establishment is close to the port of entry, then no domestic travel of
significance is likely to be lost. If the receiving establishment is inland,
all the domestic travel of the import journey is unknown, and the
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survey’s overall effectiveness is impeded. As the number of imports
grows, a significant share of total national freight movements will be
missed.

Further, unless all respondents are encumbered with a “Did you
import anything?” question, all specific identification of imports is
lost (i.e., the flow of imports in the domestic transportation system
cannot be traced). Analyses of record-keeping practices indicate that
only a small percentage of all establishments engage in exports or
imports, and most establishments cannot answer such questions effec-
tively. Thus, unless a convoluted and complex set of questions is to be
asked of all respondents, there does not seem to be an effective method
to obtain import flows data as part of the CFS, given its current design.
These are important data to have. Beyond their transportation value,
which is considerable, they have great public policy significance.
They will permit analysis of U.S. experience against foreign competi-
tion and permit response to questions of which states and areas are
exporting or importing which products.

To overcome these problems, consideration is being given to linking
domestic flow data obtained by survey means with the records ob-
tained administratively for all imports and exports by the U.S. Cus-
toms Service. Documents collected by the Customs Service and
compiled by the Foreign Trade Division of the Bureau of the Census
will be evaluated for their ability to substitute for survey records re-
garding points of entry, mode of transport, and final destination of the
imported products. These documents, required for regulatory and ad-
ministrative applications, are increasingly available via EDI as de-
scribed previously. Melding two disparate data sets such as these is a
significant statistical and data processing task, but its superiority over
the alternatives is overwhelming. If this approach is successful, it can
provide crucial data that would otherwise be unavailable except at
great public cost and respondent burden.

The issue regarding exports parallels the import problem, but be-
cause of the nature of the sampling process, the concern is more one of
double counting and not loss of information. Again, the export docu-
ment records of the U.S. Customs Service can provide a major cost
saving and data enhancement opportunity.

These data have many potential uses. A valuable understanding of
future freight trends, for example, is possible if a better sense of the
miles of movement of tonnages of varying products can be calculated
and the mileage “multipliers” associated with a domestic versus a
similar imported product can be constructed. Total ton-miles of travel
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per unit of gross national product has been declining in recent years.
One factor that could explain this is that the substitution of foreign
imports for domestic products reduces the total transport requirement
(i.e., the sum of all the ton-miles of steel, plastic, glass, etc. to fabri-
cate a domestic automobile is far greater than the ton-miles involved in
shipping an import from the dock to the dealer). These substitution
effects are poorly understood, but will have important bearing on
future transport requirements. Ports would also find these data a valu-
able planning and marketing tool. State officials are increasingly inter-
ested in export and import activity as part of statewide economic
planning. They ask, “What do we export? Where does it go?” Finally,
these data would provide important information for public policy pur-
poses on the flows of imports and exports and their impacts on trans-
portation, employment, and the general economy.

The importance of these data for the needs of the Secretary of DOT is
wide ranging. The secretary has made better commodity flow informa-
tion a data development priority (DOT 1990, 124). The secretary’s main
interest in commodity flow information is expansion of the department’s
ability to monitor intermodal freight movements and address national
freight movement capacity issues. The current interest in the role of
intermodal flows is a significant part of the considerations surrounding
pending legislation on surface transportation. Moreover, the secretary
recognizes the need for a set of general purpose freight data to respond to
unknown and unanticipated freight-related policy issues in the future.
Ancillary interests include systems performance inputs, ports utilization
information, and foreign trade flow information. If these data can be
obtained quickly, at lower cost, and with less respondent burden, the
objectives of the secretary will be materially enhanced.

TECHNOLOGIES FOR DATA ANALYSIS:
GEOGRAPHIC INFORMATION SYSTEMS

No discussion of technologies for data collection and analysis would
be complete without mention of geographic information systems
(GIS). Although GIS have been in existence for decades and thus are
not technically a “new” technology, their full capabilities only began
to be exploited in the past decade as a result of development in comput-
ing capabilities (e.g., the personal computer and computer graphics).
GIS are computer-based data systems with a strong spatial compo-
nent in which data elements are identified by their spatial location and
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are organized, manipulated, and displayed in spatial terms, generally
maps. (Data may be represented spatially as points, lines, or areas.)
GIS consist of five essential elements: data acquisition, preprocessing,
data management, manipulation, and analysis (Star and Estes 1990).
The systems allow for the integration of spatial geographic data with
descriptive analytic data.

Transportation is one of the most spatial of information areas and thus
lends itself to GIS applications. GIS provide a powerful tool for overlay-
ing modal data to make intermodal comparisons and analyze systemwide
impacts of changes in the demand or supply of transportation services.
The development of a data base—the national transportation network
data base—integrated into a GIS for strategic transportation defense
planning is described in Chapter 3. Another GIS application for policy
analysis would be to produce maps linking highway, rail, and waterway
transportation routes with commodity flow data on these routes. By
overlaying these data, analysts could readily see the effect of modifying
flow rates and the impact this would have on the entire system. Con-
straints on various parts of the system could be imposed to further under-
stand the impacts of changes in freight flows.

Another application might focus on safety. Accident data on the var-
ious transportation systems could be merged with exposure data over
time, and a visual image of the multimodal safety of the system could be
constructed. Then, the effects of modifying the exposure by changing
traffic flows, for example, could be modeled to show the impact that
such changes would have on the safety of the entire system.

FINDINGS AND RECOMMENDATIONS

Just as DOT’s multimodal data needs have been neglected, so have
research activities on methods to collect and analyze data more cost-
effectively. The opportunities and the needs at this time could not be
greater. Major policy questions are being raised. If the data develop-
ment capabilities of such new technological programs as EDI and
IVHS are recognized at this early stage, they can be effectively incor-
porated into the long-term structure of these programs. A number of
questions should be answered:

* What new technological advances in the transportation sector can
prospectively provide opportunities for enhanced data development
and analysis?
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* How can these new technological developments help
-Reduce the costs of data collection, processing, and analysis?
-Speed data collection and reporting?
-Reduce reporting burdens?
-Enhance the quality and utility of data and analysis?

To address these questions, the department should conduct a tho-
rough survey and review of the potential application of advanced tech-
nologies for improved data collection and analysis. It should
incorporate into the department’s own IVHS R&D program the goal of
analyzing the data collection potential of design, planning, and mon-
itoring information. DOT should give priority consideration to oppor-
tunities for the use of administrative records, EDI in particular, as an
enhanced means of rapid, inexpensive data collection. Finally, the
department should expedite development of its GIS capabilities for
multimodal data analysis.
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